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EXECUTIVE SUMMARY 

URS Corporation (URS) was retained to investigate allegations made by r·~:.·~~·~:·,~~-~~-~~;~:~~-t 
i i 

regarding environmental impacts to soil and surface water from natur~r-·gas-·-·rrnmng 

operations conducted by Cabot Oil & Gas Corporation (Cabot) in Springville and Dimock 

Townships, Susquehanna County, Pennsylvania. In response to l~~~:.~::~~:~~~:~Jallegations, Cabot 

launched an investigation of the conditions and potential environmental impact of those 

conditions at well sites identified by [~~~~::~~::~~~:~~~~]A Work Plan was developed based on site 

meetings led by[~:~~~~:~:~~:~~~~~~~~:~~~~~:~~:~nd attended by his attorney (Mr. Paul Schmidt), the 

Pennsylvania Department of Environmental Protection (PADEP) (Mike O'Donnell, Eric 

Rooney, and Sean Robbins), Fulbright & Jaworski L.L.P. (Mr. Ken Komoroski and Ms. Amy 

Barrette), Cabot (Phil Stalnaker and Phillip Hill), and URS [~:~:~~:~~:~4::~~~~f~:~:J held on Friday, 

December 18, 2009. 

This Work Plan was prepared to allow implementation of soil and surface water studies. 

These studies were then performed by URS to demonstrate that any releases or incidents 

alleged by E~~~~~:~~~:~:Jvere either confirmed or proven not to have occurred and, to the extent 

that detectible concentrations of constituents of concern or pollutants were identified, these 

constituents were either remediated or confirmed to exist below the established action levels. 

Where appropriate, test pits were excavated by URS to demonstrate that areas were 
.-·-·-·-·-·-·-·-·1 

investigated even where i,., "'"""""'""! was unsure of the precise locations of alleged incidents. 
i·-·-·-·-·-·-·-·j 

This report summarizes the results of implementation in late 2009 and 2010 of the Work Plan 

developed to address allegations by r::_~~p:.;~~~~p:~:~]garding eleven (11) Wellsites in Dimock and 

Springville Townships, Pennsylvania. Based on our investigation of conditions, it was 

decided to do assessment at two additional Wellsites r·-·-·-·-·-·-·-·-·-·-·.-·-·-·-! 1 andi"~·.-·-·-·-·-!6) unrelated 
!-·-·-·-·-·-·-·-·-·-! ! Ex. 6- Personal Pnvacy ! ~ ! 

to : ,, 6. Pmoool Pclmy: a II eg atio ns. ~--·-·-·-·-·-·-·-·-·-·-·-·-·-·-; '·-·-·-·-·-·' 
i i 
i..·-·-·-·-·-·-·-·-·-·i 

The investigation observed detectible concentrations of various constituents in the vicinity of 

some of the Wellsites investigated. These observations are not surprising and are 

anticipated with any investigation. Overall, metals were the most commonly detected of the 

constituents in soil, groundwater, and surface water samples. The most common naturally­

occurring mineral-forming metals such as aluminum, iron, manganese, magnesium, 

potassium, and sodium were identified in the majority of samples. The presence of these 

1 
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metals are indicative of the normal mineral content of the soil, groundwater, and surface 

water sampled and do not provide evidence of a release. 

For soil, no constituent was detected above its respective Statewide Health Standard (SHS) 

residential, used-aquifer (R-U) Medium-Specific Concentration (MSC), except for manganese 

in a few isolated soil samples, and arsenic in soil. However, these Wellsites meet PADEP's 

standards under Act 2 for manganese and arsenic. Arsenic concentrations were within the 

range of naturally-occurring background concentrations observed in the area. Arsenic was 

detected above its SHS R-U MSC sporadically across the study area, both in soil and fill 

materials used to construct Wellsites. Arsenic or arsenic-based compounds are not known 

to be used in drilling or hydraulic fracturing or in substances that are alleged by rl~.~·.:::~::~:=~~]to 

have been released at the various Wellsites evaluated. The range of arsenic concentrations 

detected is narrow, with no soil sample showing arsenic above 42.6 mg/kg. Prior studies of 

naturally occurring arsenic in soil performed by Cabot in Dimock and Springville Townships 

have shown that the natural background concentration of arsenic has been up to 236 mg/kg. 

Arsenic at the observed concentrations is representative of the range of native content in soil 

and bedrock in the study area and within the naturally-occurring background concentrations 

in the area of these Wellsites. The observed arsenic concentrations are, therefore, due to 

the presence of naturally-occurring minerals in the soil and sediment of the region. 

This study also involved analyses for a variety of indicator parameters in soil and surface 

water that, although not regulated (there is not an established MSC under Act 2), could 

indicate releases from the natural gas industry operations conducted at these Wellsites. 

These "indicator parameters" include chloride (chloride in a water leachate from soils 

according to American Society for Testing and Materials (ASTM) standard 03987-85 (ASTM 

chloride in soil)), Methylene Blue Active Substances (MBAS- surfactants), ethylene glycol, 

diesel range organics (ORO), and other indicator parameters listed in Appendix A, Table 2, 

page 5. These parameters were not commonly present in soil or surface water at the 

Wellsites evaluated. Of the 13 Wellsites studied, one or more of these indicator parameters 

were detected at six. MBAS were detected in soil at i-.:~·~.:::.~:J1 Hi·~:-"·-;::~:.~~~;:~~-h H, r:-·~-~J 'I H/5H7H, and 
t·-·-·-·-·-·-j i-·-·-·-·-·-·-·-·-·J i_ _____ J 

Gesford 2/7H NW. Either ORO or regulated diesel constituents were detected in soil at 

!"~:~·-;.~:::.~;:::~-! 1 H i·~·-·-·l4/6H, r·:.·~-~~-~~~:~.:.~J 2/7H NW and i-~~-;-:~.~:::·::.::·i 3/9. ORO were detected in surface 
I • J I 1 ! I I I 

'-~~-t~~-~t one'·w~llsite (t·:~::~-:~J>):.ibut in the upstre~~--~;;~·ple relative to this Wellsite. 
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URS also collected twenty-four samples of surface water in the vicinity of each of the 

Wellsites. The results were compared to numeric concentrations adopted by PADEP under 

Pennsylvania's surface water quality criteria. PADEP uses the surface water quality criteria 

to evaluate, based on data collected over time and in multiple locations in accordance with 

the State monitoring plan, whether surface water in the State supports various aquatic and 

human uses. No constituent was detected above the surface water quality criteria except for 

aluminum and iron, which were detected above the surface water quality criteria for aquatic 

life in seven of twenty-four unfiltered samples collected at different locations in the vicinity of 

nine of the thirteen sites. Dissolved iron was detected above the surface water quality 

criteria for human health in one sample collected from a wetland in the vicinity of one site. 

No other constituents were detected above the surface water quality criteria, as would have 

been expected if the observations were attributable to drilling activities. 

The observed range of concentrations of aluminum and iron in surface water samples 

collected from streams in the vicinity of the Wellsites is consistent with expected variability in 

sediment and surface water quality for streams near the study area, as reflected in data 

collected by the U.S. Geological Survey (USGS). Concentrations of total aluminum and total 

iron observed in wetland environments and ponds sampled as part of this investigation 

observed total aluminum and total iron concentrations that range higher than in the streams 

sampled, but are still within the anticipated range of concentrations for the pond and wetland 

environments, where aluminum and iron concentrations vary widely due to a variety of 

naturally-occurring detritus and humic material that collects in areas of standing water and 

variables Stteh as depth, rainfall, use, turbidity, and water chemistry. The observed results 

do not indicate a release or impacts to streams, ponds or wetlands related to Cabot's drilling 

activity at any Wellsite, as discussed in more detail in Section 4 of this report. 

The results of sampling and analysis of soil from soil borings and test pits, as well as surface 

water samples, are summarized by individual Wellsite below. 

!-~~-,-·.~:~::·.~:~J 1 H Wellsite 
i ! 
i_·-·-·-·-·-·-·-·-! 

DIM0209034 

Sampling and analysis of soil from two soil borings (2 samples) and 12 surface soil locations 

(12 samples), and surface water samples from two locations (2 samples) at the r::-·-·-·-·] 1 H 
' ! ! 

L·-·-·-·-·-} 

Wellsite identified the following: 
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• Low levels (less than 1 mg/1) of the indicator parameter MBAS were observed in 

subsurface soil at this Wellsite in one of two samples. MBAS could be indicative of 

either naturally occurring or man-made surfactants; 

• Metals detected in soil were observed at concentrations below their SHS R-U MSCs; 

• No volatile Organic Compounds (VOCs) or Semi-Volatile Organic Compounds 

(SVOCs) were detected in soil above their respective SHS R-U MSCs; and 

• Surface water sampling in 2008 shortly after the suspected release detected metal 

constituents as total recoverable in concentrations higher than the surface water 

quality criteria. However, as of late 2009, no constituent was detected in the two 

surface water samples above the surface water quality criteria except for total 

aluminum in one of the two downgradient, unfiltered samples, which was very slightly 

higher than the surface water quality criteria for aquatic life. These observations are 

consistent with expected variability in sediment and surface water quality. They do 

not indicate current surface water impacts at the [.-·-·-·-·!1 H Wellsite. 
i ! 
i.-·-·-·-·-·-! 

URS later installed three groundwater monitoring wells and sampled them in November 

2010, March 2011, June 2011, and August 2011. The results of the quarterly sampling for a 

one-year period demonstrate attainment of the SHS R-U MSC for groundwater at the 

downgradient point of compliance (MW-1) under Act 2. Results of confirmational soil 

sampling and groundwater monitoring in 2010 and 2011, as well as surface water sampling 

done shortly after the suspected release, are reported separately in a Remedial Investigation 

and Final Report ("Final Report") on this Wellsite submitted to PADEP by Cabot with this 

report. 

The 2010-2011 groundwater findings detailed in the Final Report are summarized below: 

• As is typical in groundwater sampling, total and dissolved metals were detected in 

most groundwater collected. Concentrations of all constituents were below their 

respective MSCs at the point of compliance ("POC") well, demonstrating attainment of 

the SHS R-U MSCs; and 

• No TCL VOCs or TCL SVOC were detected in groundwater samples at 

concentrations above their respective SHS R-U MSCs for all samples. 

URS also conducted confirmational sampling to evaluate for soil impacts in the area of the 

seep. Arsenic and manganese in soil downhill from the well pad both exceeded their 

respective SHS R-U MSC in two of 12 randomly-located samples. These findings 
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demonstrate attainment of the SHS R-U MSCs under the 75%-10X Rule (PA Title 25, 

§250.707(b)(1)(i)) for arsenic and manganese. Random sampling locations were determined 

using PAOEP's systematic random sampling protocol. 

!·.~;~·~~·=:~.~:::;~:.~·.] 1 H Wellsite 

Sampling and analysis of soil from 9 test pits (18 samples) and surface water samples from 

two locations (2 samples) at the!-;::-·-·-·-·-·-·i 1 H Wellsite identified the following: 
i-·-·-·-·-·-·-·-! 

• MBAS (one sample) and ORO (two samples) were detected in three of the 18 

samples analyzed; however, these constituents are indicator parameters and as 

such, are not regulated (there is not an established MSC under Act 2). The regulated 

petroleum constituents in samples exhibiting ORO were present below the respective 

SHS R-U MSCs; 

• SVOCs were not detected above their respective SHS R-U MSCs; 

• None of the VOCs, SVOCs, and petroleum hydrocarbons were detected in surface 

water samples, and no metals were detected their respective surface water quality 

criteria; and 

• Chloride and total dissolved solids (TOS) were not detected in either surface water 

sample at concentrations above surface water quality criteria. 

··-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-) 

[_~x~.~.~.~~.~s~:.~~~:.;~~.~Y_j1 Wellsite 

DIM0209034 

• Sampling and analysis of soil from two soil borings (2 samples) and surface water 

samples from two locations (2 samples) at the[·~::-~~·;·;;:~-~:;-~~;~~~;·) 1 Wellsite identified that 
'-·-·-·-·-·-·-·-·-·-·-·-·-·-·-) 

none of the constituents analyzed under the Pit/Frac Suite of compounds (Appendix 

A - Table 2) were present in either the soil at concentrations above their respective 

applicable SHS R-U MSCs or the surface water at concentrations above the relevant 

water quality criteria. The Pit/Frac Suite of Compounds was developed with input 

from PAOEP to investigate the potential for the content of drill pits or hydraulic 

fracturing fluids to have been released into the environment 

• No constituent was detected in surface water above its respective surface water 

quality criteria for human health. No constituent was detected above its respective 

surface water quality criteria for aquatic life except total aluminum and total iron in an 

unfiltered, downgradient stream sample. These observations are consistent with 

expected variability in sediment and surface water quality. They do not indicate 
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releases or surface water impacts related to Cabot's operations at the r~~~-~-~~~~~~-~:·~-~~-i~-~~~11 
i i 

We II site. ;·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-_; 

!"~~-;~·;:,::::~;~:~;:·: 1 We lis ite 
i·-·-·-·-·-·-·-·-·-·-·i 

Sampling and analysis of soil from two soil borings (2 samples) and surface water samples 

from two locations (2 samples) at ther::-;-;::~;:~~;~::!1 Wellsite identified the following: 
·-·-·-·-·-·-·-·-·--~ 

• Indicator parameters ORO, MBAS, and ethylene glycol were not detected in any of 

the soil or surface water samples analyzed; 

• VOCs and SVOCs were not detected in soil above their respective SHS R-U MSCs. 

No VOCs or SVOCs were detected in surface water samples above the laboratory 

reporting limit; 

• Arsenic was present at 12.5 mg/kg in one of the two samples analyzed above its SHS 

R-U MSC of 12 mg/kg, which is within the range of naturally-occurring arsenic for 

soils. The remainder of the metals analyzed were not detected in soil above their 

respective SHS R-U MSCs. 

• No constituent was detected in surface water above the human health-based surface 

water quality criteria for human health. No constituent was detected above its 

respective surface water quality criteria for aquatic life except total aluminum and total 

iron in the unfiltered sample from the pond. No other metal or other constituent was 

detected above the surface water quality criteria, as would have been expected to be 

observed had these observations been attributable to drilling activities. The aluminum 

and iron observations are consistent with expected variability in sediment and surface 

water quality. These observations do not indicate releases or surface water impacts 

related to Cabot's operations at the[~:.:.::~::;~~;:~] 1 Wellsite; and 

• Chloride and TDS were not detected in either surface water sample at concentrations 

their respective surface water quality criteria. 

::.~·~.:~:-.:.] 1 H/5H/7H SE Well site 
i_ ________ j 

DIM0209034 

Sampling and analysis of soil from four soil test borings (4 samples) and four test pits (8 

samples) at the[~:~:=]'l H/5H/7H SE Wellsite identified the following: 

• For the soil samples for the soil test boreholes: 

o Indicator parameters MBAS and ASTM chloride in soil were not detected in three 

of the four soil samples. In the fourth soil sample, results for both parameters 
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were only slightly above the laboratory reporting limits; therefore, in conjunction 

with the other data collected, are not considered to be a concern; 

o Ethylene glycol was not detected above the laboratory reporting limit; 

o The VOCs acetone, methyl ethyl ketone (2-butanone), and toluene were detected 

in soils below their respective SHS R-U MSCs. The SVOC m&p-cresols was 

detected above the laboratory detection limit, but below its SHS R-U MSC. No 

other SVOCs were detected in the soil samples from the soil test boreholes. 

o No metals were detected in soil samples at concentrations above their respective 

SHS R-U MSCs. 

• For the soil samples from the four test pits (8 samples), all analytes for parameters on 

the PA Short List for Diesel (Appendix A- Table 2) were not detected above the 

laboratory reporting limit. 

r:~·~:~:-.:12 Wellsite 
L-·-·-·-·-· 

DIM0209034 

Sampling and analysis of soil from two soil test boreholes (2 samples) and surface water 

samples from two locations at the !-·-·-[ 2 Wellsite identified the following: 
i_ ____ j 

• MBAS and ASTM chloride in soil were not detected in either of the two soil samples 

analyzed; 

• Ethylene glycol was not detected in soil in either of the samples analyzed; 

• The VOCs acetone, methyl ethyl ketone (2-butanone), and toluene were detected in 

soil below their respective SHS R-U MSCs. No SVOCs were detected in either soil 

sample. No VOCs or SVOCs were detected in surface water; 

• Arsenic was present in the two samples analyzed (19.6 and 15.4 mg/kg) above its 

SHS R-U MSC of 12 mg/kg, which is within the range of naturally-occurring arsenic 

for soils in the area. Other metals detected in soil were all observed at 

concentrations less than their respective SHS R-U MSCs; and 

• No constituent was detected in surface water above its surface water quality criteria 

for human health. No constituent was detected above its surface water quality criteria 

for aquatic life except total aluminum and total iron in the unfiltered downgradient 

stream sample. No other metals or other constituents exceeded its surface water 

quality criteria, as would have been expected to be observed if these results were 

attributable to drilling activities. The aluminum and iron observations are consistent 

with expected variability in sediment and surface water quality. They do not indicate 

impacts related to Cabot's operations at the i:~.-~.-~j 2 Wellsite. 
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f,--~~--·r 4/6H Wellsite 
i... _____ ! 

Sampling and analysis of soil from 7 test pits (14 samples) and three surface water samples 

from two locations at the f~·-·-·-J4!6H Wellsite identified the following: 
i_ _______ j 

• ASTM chloride in soil was detected in four of the 14 soil samples analyzed; however, 

this parameter is not regulated in soils, and there is not an established MSC under 

Act 2. Neither chloride nor TDS were detected in surface water above the surface 

water quality criteria. The concentrations of ASTM chloride in soil observed would not 

be expected to impact nearby surface waters or groundwater; 

• Indicator parameters ethylene glycol and MBAS were not detected in soil; 

• The indicator parameter DRO was detected in five of the 14 samples analyzed. 

However, analysis of the samples for the PA Short list for Diesel shows that none of 

these compounds were present in the soil samples at concentrations above their 

respective SHS R-U MSCs; 

• No SVOCs were detected in soil samples above their respective SHS R-U MSCs; 

• VOCs and SVOCs, and the indicator parameters ethylene glycol, MBAS and DRO, 

were not detected in surface water samples above the laboratory reporting limit. No 

metals or chloride were detected in surface water samples were at concentrations 

above the surface water quality criteria; and 

• The pH of two of the three surface water samples was outside of (lower than) the 

range of the surface water quality criteria for aquatic life. The field duplicate for the 

seep sample had a pH within the surface water quality criteria, showing that this 

condition is variable and within the range expected for this water body. 

J-~~·:·.-;~::::,·:;,::~:l217H NW Wellsite 
i.-·-·-·-·-·-·-·-·-·-·i 

DIM0209034 

Sampling and analysis of soil from 16 test pits (33 samples) at the i~·.-:-~~:.~~~,-~,:~~-!2/?H NW Wellsite 

L.-·-·-·-·-·-·---~ identified the following: 

• ASTM chloride in soil was detected in seven of the 33 soil samples analyzed; 

however, this parameter is not regulated in soils, and there is not an established MSC 

under Act 2. 

• Indicator parameter MBAS was detected in soil in one of the samples analyzed. No 

impact to nearby surface or groundwater could be expected as a result of this 

detection; 
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• Arsenic was detected above its SHS R-U MSC in 28 of the 33 samples analyzed, with 

a maximum observed concentration of 42.6 mg/kg, which is within the range of 

naturally-occurring arsenic for soil in the area. The remaining metals analyzed were 

all at concentrations less than their respective SHS R-U l\llSCs in all samples; and 

• VOCs and SVOCs analyzed were not detected in soil at concentrations above their 

respective SHS R-U MSCs. 

r·::-;-:~.~~~:·,~.~J 3/9 Wellsite 
! . ! 
' ' 
'S-<ifi")"f)lfil"g and analysis of soil from five soil borings (6 samples) and six soil test pits (13 

samples) and surface water samples from two locations at the !"~~~·-·-·-·-·-·-~ 3/9 We!lsite identified 
i ! 

the following: '-·-·-·-·-·-·-·-! 

• Indicator parameters ASTM chloride in soil, ethylene glycol, and MBAS were not 

detected in any of the six soil boring samples analyzed; 

• Arsenic was detected in soil above its SHS R-U MSC in each of the six soil samples 

from the soli borings, with a maximum observed concentration of 35.6 mg/kg, which is 

within the range of naturally-occurring arsenic for soil. Manganese ws detected 

above its SHS R-U MSC in one of six samples. All other metals analyzed were all 

observed at concentrations less than their respective SHS R-U MSCs for all samples; 

• The VOCs detected were present at concentrations below their respective SHS R-U 

MSCs. No SVOCs were present at concentrations above their respective SHS R-U 

MSCs; 

• Potential constituents on the PA Short List for Diesel were detected in both soil 

samples from one test pit (P1) at concentrations below their respective SHS R-U 

MSCs; however, these constituents were not detected in any of the remaining ten soil 

samples from the surrounding test pits; 

• Chloride and TDS were not detected at concentrations above their respective surface 

water quality criteria in either surface water sample; 

• VOCs and SVOCs, and the indicator parameter DRO were not detected in surface 

water samples above the laboratory reporting limit; and 

• Metals were not detected in surface water samples at concentrations above their 

respective surface water quality criteria. 

9 

DIM0209048 



C::~:~:::J 2 Wellsite 

Sampling and analysis of soil from two soil borings (2 samples) and 4 test pits (9 samples), 

and surface water samples from three locations at the r~:~-~~.~~:l~r~:J 2 
i i 
i..·-·-·-·-·-·-·-i 

Wellsite identified the 

following: 

• ASTM chloride in soil, ethylene glycol, MBAS, VOCs, and SVOCs were not detected 

in either of the two soil samples from the soil test boreholes; 

• Diesel constituents on the PA short list for Diesel were not detected above their 

respective laboratory reporting limits or their respective SHS R-U MSCs in the 9 

samples of soil samples from the test pits; 

• No metals were detected above their respective SHS R-U MSCs in any of the soil 

boring samples; 

• Chloride and TDS were not detected at concentrations above their respective surface 

water quality criteria in any of the three surface water samples; 

• VOCs and SVOCs, and the indicator parameter ORO were not detected in surface 

water samples above the laboratory reporting limit; and 

• No constituent was detected in surface water above its surface water quality criteria 

for human health. No constituent was detected above its surface water quality criteria 

for aquatic life except total aluminum and total iron in the unfiltered sample from the 

pond. No other metal or other constituent exceeded its surface water quality criteria, 

as would have been expected to be observed if these results were attributable to 

drilling activities. The aluminum and iron observations are consistent with expected 

variability in sediment and surface water quality. The aluminum and iron observations 

do not indicate impacts related to Cabot's operations at the Lewis 2 Wellsite. 

r_:·:~--~--~--~J 5 Wellsite 

DIM0209034 

Sampling and analysis of soil from two soil test borings (2 samples) and surface water 

samples from three locations (3 samples) at the!-:~·:::·.::,ls Wellsite identified the following: 
i.·-·-·-·-·-j 

• VOCs and SVOCs, and the indicator parameters ASTM chloride in soil, ethylene 

glycol, MBAS, were not detected in the two soil samples from the soil test boreholes; 

• Arsenic was detected in soil above its SHS R-U MSC in one of the two soil samples 

analyzed, at a concentration of 14.1 mg/kg. Other metals analyzed were all observed 

at concentrations less than their respective SHS R-U MSCs. 
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• VOCs and SVOCs were not detected in surface water samples above the laboratory 

reporting limit. Metals were not detected in surface water samples at concentrations 

above the surface water quality criteria; 

• Chloride and TDS were not detected at concentrations above their respective surface 

water quality criteria in any of the three surface water samples ; and 

• The indicator parameter ORO was detected in one surface water sample (upgradient) 

above the laboratory reporting limit. This finding was for the upstream sample and 

does not indicate any concern related to the Wellsite. 

r·:~-·-·-·-·: 6 Wellsite 
L_·-·-·-·-·1 
Sampling and analysis of soil from one test pit (13 samples) and surface water samples from 

two locations at the Teel 6 Wellsite identified the following: 

• Ethylene glycol and regulated petroleum hydrocarbon constituents (combined lists of 

all PA Short Lists for Petroleum Products) were not detected in any of the 13 soil test 

pit samples analyzed above the laboratory reporting limit; 

• Lead was detected in soil but below its SHS R-U MSC; and 

• Constituents on the PA Short List for Diesel were not detected in surface water 

samples above the laboratory reporting limit. 

F~::-~·~·:::]7 Wellsite 

DIM0209034 

Sampling and analysis of soil samples from two soil borings (2 samples) and surface water 

samples at four locations (4 samples) at thei-.:~:.~~.--~·j 7 Wellsite identified the following: 
L·-·-·-·-·~ 

• ASTM chloride in soil, ethylene glycol, IVIBAS, VOCs, and SVOCs were not detected 

in either of the soil boring samples analyzed, with the exception of the VOC acetone 

(which is a common laboratory contaminant). Acetone was present at concentrations 

below its SHS R-U MSC; 

• Metals detected in soil were at concentrations below their SHS R-U MSC; 

• Chloride and TDS were not detected at concentrations above their respective surface 

water quality criteria in each of the four surface water samples. The pH of the water 

in one of the wetland samples was outside of (lower than) the range of the surface 

water quality criteria for aquatic life, but within the range anticipated for a natural 

wetland environment; 

• The indicator parameter ORO and regulated petroleum constituents were not 

detected in any of the surface water samples above the laboratory reporting limit. 
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• VOCs and SVOCs were not detected in surface water samples above the laboratory 

reporting limit, with the exception of bis(2-ethylhexyl) phthalate in one of the samples 

from the wetland that was detected slightly above the laboratory reporting limit, but 

did not exceed the surface water quality criteria; and 

• No constituents were detected above the surface water quality criteria except total 

aluminum and total iron in the two samples from the wetlands, which exceeded the 

surface water quality criteria for aquatic life, and iron in one sample from one of the 

wetlands, which exceeded the surface water quality criteria for human health. No 

other metals or other constituents were detected above their surface water quality 

criteria, as would have been expected had the results been attributable to drilling 

activities. The aluminum and iron observations are consistent with expected variability 

in sediment and surface water quality in pond and wetland environments. They do 

not indicate releases or impacts related to Cabot's operations at the L~·-·-·-·-r Wellsite. 
i ! 
i_ __________ ! 

12 

DIM0209051 



1.0 INTRODUCTION 

r·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·~ 

i ! 

URS Corporation (URS) was retained to investigate allegations made by l.~~~~-~~e:.:~"-a~-~-~;-~~c~j 
regarding purported environmental impacts to soil and surface water from natural gas drilling 

operations conducted by Cabot Oil & Gas Corporation (Cabot) in Springville and Dimock 

Townships, Susquehanna County, Pennsylvania. In response to[~-:~::~~:::~;::~~] allegations, Cabot 

launched an investigation of the conditions and potential environmental impact of those 

conditions at Wellsites identified by [~~~~~~~::~:~:~~~~~!As part of the ongoing investigation, Cabot 

requested that URS prepare a Work Plan detailing the scope of work designed to evaluate 

potential environmental issues that may exist, based on ~~~~~~~~=:~~~~~~~~]representations to Cabot 

and the Pennsylvania Department of Environmental Protection (PADEP). A Work Plan was 

developed based on site meetings led by[~·~:~:~:~:~~"~:~~~;~~~] and attended by his attorney (Mr. 

Paul Schmidt), PADEP (Mike O'Donnell, Eric Rooney, and Sean Robbins), Cabot (Phil 

Stalnaker and Phillip Hill), Fulbright & Jaworski L.L.P. (Mr. Ken Komoroski and Ms. Amy 

Barrette), and U RS held on Friday, December 18, 2009 and on other information as 

described in more detail in Section 4.0 of this report. 

This Work Plan was prepared to allow implementation of soil and water studies. These 

studies were then performed by URS to demonstrate that any releases or incidents alleged 

by [~~~-i~:~~~::~;::~~Jwere either confirmed or proven not to have occurred and, to the extent that 

detectible concentrations of constituents of concern or pollutants were identified, these 

constituents were either remediated or confirmed to exist below the established action levels. 

Where appropriate, test pits were excavated by URS to demonstrate that areas were 

investigated even where Mr. Ely was unsure of the precise locations of alleged incidents. 

This report summarizes the results of implementation of the Work Plan developed to address 

allegations by ~-:~~-;~;.~;:;:~:~}egarding eleven (11) Wellsites in Dimock and Springville Townships, 
··-·-·-·-·-·-·-·-) 

Susquehanna County, Pennsylvania. Based on our investigation of conditions, it was 

decided to do assessment at two additional Wellsites (:~~-~---;~~:~~::-~~;:~~~-~ 1 and r.~.-~:.~·~:16) unrelated 
··-·-·-·-·-·-·-·-·-·-. • • • I 

to I,, 6. PmoooiPc;my ~II ega ti 0 n s. :.-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·: '·-·-·-·-·" 
i·-·-·-·-·-·-·-·-·-·j 

Prior to completion of the Work Plan, URS collected two rounds of water and soil samples 

near eight (8) of the Wellsites in question. The locations of these samples were based upon 

information available to URS at the time in relation to E;~;~:~.:~:·~;~-~.J allegations. 
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This report summarizes the results of implementation of the Work Plan developed to address 

allegations by[~~-~_-,::~:~~::~:~jegarding eleven (11) Wellsites. Other potential releases unrelated to 

[~~~~~~:~~~~~~~~~~~~~~allegations were also investigated regarding two (2) additional Wellsites (the W. 

DIM0209034 

Chudleigh 1 and the Teel 6 Wellsites) operated by Cabot in Dimock and Springville 

Townships, Susquehanna County, Pennsylvania. 

Implementation of the Work Plan involved review of previous reports and sampling of soil 

and surface water in locations where impacts might be expected to be found had the alleged 

releases occurred, including drilling and sampling of soil from soil borings, excavation of 

exploratory test pits and sampling of soil, and collection of surface water samples from 

streams, wetlands, springs, and ponds near the Wellsites. 

1.1 OBJECTIVES 

The objectives of this investigation included: 

11 Evaluation of historic reports documenting accidental releases and subsequent 

reporting, cleanup and Act 2 submittals. 

11 Evaluation of surface and subsurface soil quality for evidence of impacts that could 

be attributed to the alleged releases. 

11 Assessment of the nature of soil and fill on and beneath the surface of the Wellsites 

for evidence of releases. 

11 Evaluation of surface water quality for evidence that the alleged releases migrated to 

or impacted the quality of nearby streams, ponds, and wetlands. 

11 Review and interpretation of the findings of soil and surface water sampling and 

analysis relative to the various environmental quality standards promulgated for the 

specific media sampled. 
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2.0 SCOPE OF WORK PERFORMED 

URS investigated soil and surface water quality, in varying combinations, at each of 11 

Wellsites in response to allegations made by (:~·~:~:~:~:~~"~:~~~;~~~)hat various natural gas well 

drilling fluids and petroleum products were released to the environment and 2 additional 

Wellsites based on other information as described in more detail in Section 4.0 of this report. 

The Wellsites and pad areas included in this investigation are listed below: 

• !-·-·-·-·-·-·-·j 1 H 
i-·-·-·-·-·-·-! 

8 i:-o·~P~~:o~~~p·,:~~Y·11 H 
i..·-·-·-·-·-·-·-·_! 

-·-·-·-·-·-·-·-·-·-
i i 1 

8 !Ex.6-Persona1Privacy! 

i.-·-·-·-·-·-·-·-·-·i 

• r-·-·-·-:1 H/5H/7H SE 
! i 
! i 

• ~ i2 ! ~ I 

! i 
! i 

• i i4/6H 
! i 
L·-·-·-·~ 

• :--·-·-·-·-·-·-·-·-·: 2/?H NW 
i i 

• ! "·" '"""""';~""! 3/9 
i.·-·-·-·-·-·-·-·-·-j 

• r-·-::.~=~:,~=:~ 2 
i..·-·-·-·-·-·-j 

• :-·-·-·-·-1 5 
i i 
i i 

• ! ..... .) 6 

• ! 17 
i i 
i i 
i..·-·-·-·-·i 

A variety of analytical suites were assigned to each Wellsite investigation based on the 

nature of the purported releases in order to confirm or refute the presence of the allegedly 

released substances. Regulated metals and organic compounds were analyzed in addition 

to a series of indicator parameters that could be attributable to the fluids alleged to have 

been released. For example, hydraulic fracturing fluids have surfactants added; therefore, 

analysis for the presence of surfactants (MBAS) as an indicator parameter was performed 

where such fluids were purported to have been released as an indicator parameter. It should 

also be noted that MBAS can be associated with other human activities and can also be 

naturally-occurring. The target analytes are not all regulated with a Medium Specific 

Concentration (MSC) for human health risk or cleanup; however, each is considered to be an 

indicator parameter the presence of which at or above threshold concentrations could 
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indicate that a past release may have occurred, which may require further investigation or 

evaluation to confirm. The sections that follow describe the allegations made and the scope 

of investigation conducted in response to each allegation. 

URS collected and analyzed field duplicate samples of soil and surface water at selected 

locations as a quality check on the reproducibility of field sampling and laboratory analytical 

methods. Where collected, the duplicate sampling and analysis are indicated in the 

applicable sections below. 

-·-·-·-·-·-·-·-·-·-·-·-·-·-i i 

For the purposes of completeness and thoroughness of this investigation, ! Ex.•·••rsonaiPnvacy! 
i i 

allegations are stated as plainly and as candidly as possible as presented by:-~~·~:~·.~::~~;·~-.~;:::-:-·-·-·-·-·-·-·-·-·; 
i-·-·-·-·-·-·-·-·-·-·-i 

2.1 !·::-;-;::~~~~~~~~:( 1 H WELLSITE 
' ; 

r~~-~---;~;:~:~~~~:::~TAfl·e'gation: i~~-,-·.~::::·.~:~~,-iasserts that there is a drill pit that continues to leach black liquid 
i..·-·-·-·-·-·-·-·-·-·-·J i..·-·-·-·-·-·-·-·-! 

DIM0209034 

and the pit should have been removed. He alleges that the spring has been contaminated 

and that fish were killed in a nearby pond. 

2.1.1 Approach to Investigate Allegations- i·-·-·-·-·-·-·-! 1 H Wellsite 
L·-·-·-·-·-·-·.i 

URS collected surface water samples at two locations and analyzed them for the Extended 

Analytical Suite (Appendix A - Table 1) to evaluate for potential impacts. One catchment 

basin and the outlet from the adjacent pond (both immediately downgradient of the seep area 

from the Wellsite) were sampled. 

As discussed with PADEP ( 12/18/09), URS advanced 2 soil test boreholes immediately 

downgradient of the location of the reserve pit. URS examined and logged the subsurface 

materials for visible indications of impacts. The soil sample(s) were analyzed for the Pit!Frac 

Analytical Suite (Appendix A - Table 2). Analytical results from soil and surface water 

sampling were evaluated to address the allegation that materials in the pit could represent an 

ongoing release to seep and/or the pond. 

URS reviewed reports submitted on behalf of Cabot regarding the disposition of the 

remediation system currently in place at the Wellsite. 
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[~~~-~--~--~=---~~~-~~-~--~-~(.~~i~-~~y~"jalleges that 168,000 gallons of fluids were put down the well 

and approximately 16,000 gallons came back, and that fluid purportedly ran down the hillside 
.. -·-·-·-·-·-·-·-·-·-i 

and into a nearby creek. i,,,.,"'0"'"''m'i further alleged that there were soap suds in the creek, 
!"-·-·-·-·-·-·-·-·! L·-·-·-·-·-·-·-·-·-·i 

which i'""'"""""'""i claims to have contained by digging a hole with a bulldozer until the water was 
·-·-·-·-·-·-·-·-) 

"sucked up" and put into frac tanks. 

2.2.1 Approach to Investigate Allegations-!·::~-~~:~:~~~~~] 1 H Well site 

URS dug test pit excavations at 9 locations distributed across the Wellsite and collected 18 

soil samples (at 1-2ft. and 3-4ft. below ground surface [bgs] at each location). In addition, 

URS collected surface water samples from the nearby creek located to the north and 

northeast. Surface water and soil samples were analyzed for the Extended Analytical Suite 

(Appendix A- Tables 1 and 2, respectively) to evaluate for potential impacts from Wellsite 

operations. 

!"·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·· 

2.3 i Ex. 6- Personal Privacy ! 1 WELLSITE 
·-·-·-·-·-·-·-·-···-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·---·~ 

l.~.~:-~.~-~-~r~~~-~-~-~r~~~c~jalleged that brine water was trucked to this Wellsite and deposited in the mud 

pit. Interviews with Wellsite personnel identified the material as three truckloads of drilling 

fluid, not brine, from the Hunsinger well. Tears in the mud pit liner that could have allowed 

fluids to infiltrate the subsurface were allegedly observed before the drilling fluid was off­

loaded here. 

2.3.1 Approach to Investigate Allegations -f~~--:~-;~~~~-~~·:;;~~~-~~-·j 1 Wellsite 
! ! 

URS collected surface water samples at two locations'·ail"cfanai~i:iecf'them for the Extended 

Analytical Suite (Appendix A - Table 1) to evaluate for potential impacts. The most 

immediate potential downgradient receptor stream was identified and sampled, both 

upgradient and downgradient of the Wellsite. 

URS further evaluated for releases from the drill pit by advancing two soil test boreholes 

immediately downgradient of the location of the drill pit. URS visually examined and logged 

the subsurface materials for indication of impacts. The sample(s) were analyzed for the 

Pit/Frac Analytical Suite (Appendix A- Table 2). 
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2.4 (~~:·~-~--~-~~~~-~-·~;~~~-~] 1 WELLSITE 
··-·-·-·-·-·-·-·-·-·-·-·-·-: .--·-·-·-·-·-·-·-·-. 
iEx.•·••rsonaiPnvacyiAIIegation: i '""'"""""'"" icontends that the drill pit liner was ripped open in the middle of 
··-·-·-·-·-·-·-·-·-·-·-·-·- i·-·-·-·-·-·-·-·-·J 

winter and that a GasSearch Drilling Services Corporation (GDS) supervisor told him not to 

be concerned and that it would be taken care of. 

.--·-·-·-·-·-·-·-·-·-·· 

2.4.1 Approach to Investigate Allegations -! ''·'·'"'0 "'"";my! 1 Wellsite 
i-·-·-·-·-·-·-·-·-·-·i 

URS collected surface water samples at three locations in the creek immediately to the east 

of r::-;-;::~;:~~;~:;! 1 well pad. Samples were collected upgradient and downgradient of the Wellsite 
·-·-·-·-·-·-·-·-·--~ 

and analyzed them for the Extended Analytical Suite (Appendix A- Table 1) to evaluate for 

potential impacts. Analytical results from surface water sampling were evaluated to address 

the allegation that impacts from the pit could potentially have affected the environment. 

URS contacted the neighbor immediately downgradient of the Wellsite and inquire about i-:-·-·-1 
L-·-·-·-· 

[~~~~~J further allegation that their water was discolored for a period of time. URS worked with 

Cabot's water sampling firm, Quantum Analytical & Environmental Laboratories, Inc. 

(Quantum), to collect a sample of the neighbor's water before any treatment is performed. 

DIM0209034 

As discussed with PADEP (12/18/09), URS advanced two soil test boreholes immediately 

downgradient of the location of the reserve pit. URS examined and logged the subsurface 

materials for indications of impacts. The soil sample(s) were analyzed for the Pit/Frac 

Analytical Suite (Appendix A- Table 2). 

2.5 [~:~.·-~:~--~! 1 H/5H/7H SE WELLSITE 
r·-·-·-·-·-i~ =-·-·-·-·-·-·-·-·-·-i 

~ ,,,_,"'
0 "'"";my! Allegation: ! "'''"""'"";~,"!alleges that the drill pit was improperly solidified and was 

L--·-·-·-·-·-·-·-·-·- L·-·-·-·-·-·-·-·-·J 

backfilled. r;~;-·-·-·-·-·-·i further contends that diesel fuel spills occurred beneath the drill rig and 
i-·-·-·-·-·-·-·-! 

that attempts were made to cover the spills with plastic. He is concerned that these spills 

present a risk to his home, property and the creek nearby. 

2.5.1 Approach to Investigate Allegations ~:~·~:~:-.:]1 H/5H/7H SE Wellsite 
i_ ________ ! 

URS conducted test pit excavations at four locations distributed across the Wellsite in the 

reported vicinity of the drill rig and where releases were alleged to have occurred. Eight soil 

samples were collected (at 1-2 ft. and 3-4 ft. bgs in each test pit) and analyzed for the PA 
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Short List for Diesel releases (Appendix A - Table 2) to evaluate for potential impacts. A 

visual inspection of this location indicated that there is no creek nearby; however, URS 

traversed the hillside immediately below the Wellsite to evaluate for seeps. 

As discussed with PADEP (12/18/09), URS evaluated for releases from the two reserve pits 

that were closed on the pad by advancing four soil test boreholes immediately downgradient 

of the location of the reserve pits. URS visually examined and logged the subsurface 

materials for indications of impacts. The sample{s) were analyzed for the Pit!Frac Analytical 

Suite (Appendix A- Table 2). 

2.6 i· .. e. •• , •••• ,i 2 WELLSITE 
.--·-·-·-·-·-·-·..!..-------·-·'!·· .-·-·-·-·-·-·-·-·-. 

iE• 6·P•rsonaiPrivacviAIIegation: i"'""""""''""ialleges that a GDS supervisor ordered a GDS employee to 
L·-·-·-·-·-·-·-·-·-·-·-·-·-· ! ! 

DIM0209034 

throw stones to punctu're._th·e-·~eserve pit liner so as to give the appearance that r~:·~-~-;~~~~~~~·;;~:~~-l 

sabotaged the Wellsite. [_:~~:~~::·]alleges that the holes in the pit liner allow mater'i~-i-i~~-~·-·th;;·-! 
pit to be released through the liner, threatening the spring that is used for drinking and 

bathing. 

2.6.1 Approach to Investigate Allegations -E:~~~:~] 2 Wellsite 

URS collected surface water samples at two locations and analyzed them for the Extended 

Analytical Suite (Appendix A- Table 1) to evaluate for potential impacts, one at the spring 

located upgradient of the Wellsite and one in the creek fed by the spring, downgradient of the 

Wellsite and immediately to the east of Ely 2 Wellsite. Analytical results from surface water 

sampling were evaluated to address the allegation that impacts from the pit could have 

affected the adjacent spring and creek to the east. 

As discussed with PADEP (12/18/09), URS evaluated for releases from the drill pit that was 

closed on the pad by advancing two soil test boreholes immediately downgradient of the 

location of the drill pit. URS visually examined and logged the subsurface materials for 

indications of impacts. The sample(s) were analyzed for the Pit!Frac Analytical Suite 

(Appendix A- Table 2). 
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··--~-~~----·-[:~:], 4H/EL Y 6H -~~-~-~~ITE 
! Ex 6 ·Personal Privacy !Allegation: i '" "'"'"""'"" i says that hydraulic fracturing fluid was released during the 
i.·-·-·-·-·-·-·-·-·-·-·-·-·-·i ··-·-·-·-·-·-·-·-·· 

fracturing process. His relative's house, immediately downhill from the Wellsite, had to be 

evacuated and he is concerned that his relative's water supply and pond have been 

impacted. 

.-·-·-·-i 

2.7.1 Approach to Investigate Allegations- L~::::~)H!L _ ___i6H Wellsite 

URS dug test pit excavations at seven locations distributed across the Wellsite, collected 14 

soil samples (at 1-2 ft. and 3-4ft. bgs at each location), and collected water samples from the 

r·::-·-·-·-·!Spring House and Pond. Soil and surface water samples were analyzed for the 
··-·-·-·----~ 

Extended Analytical Suite (Appendix A- Table 1) to evaluate for potential impacts. 

2.8 [~~~~:~~~~~~-~~~-~;~~~~'JU7H NW WELLSITE 
!"·-·-·-·-·-·-·-·-·-·-·-·-·· r·-·-·-·-·-·-·-·-) 

iEx.B·PersonaiPnvacv!AIIegation: ! '" "''""""'"" i alleges that a diesel fuel Spill OCCUrred but WaS reported tO 
! i i.-·-·-·-·-·-·-·-·J 

'·-PAD.EP-·as a soap discharge. The spilled material can purportedly be found six inches below 

the gravel, as it was covered with stone. 

r·:~-:~~~:~:::~~~~~~~~-]alleges that, approximately six weeks before the interview, recycled water leaked 
i..·-·-·-·-·-·-·-·-·-·-·i 

from a tank and impacted with black water a 25' x 15' area that was not fully compacted and 
··-·-·-·-·-·-·-·-·· 

thus was porous. ! ",""""""'""!further alleges that he was directed to cover the spilled material up 
i·-·-·-·-·-·-·-·-·i 

and that he refused. ri:~~~~~~~~~~~=~:J did not contend that any material had left the Wellsite. 

2.8.1 Approach to Investigate Allegations - [:~~:::~~~:~~~~~::~] 2/7H NW Wellsite 

URS conducted test pit excavations at 16 locations distributed across the Wellsite to include 

the areas identified by [~~~-i~~:=~~~:~~~~~~] to have been impacted by frac water and diesel fuel and 

collect 32 samples (at 1-2 ft. and 3-4 ft. bgs at each location). These soil samples were 

analyzed for the Pit/Frac Analytical Suite (Appendix A - Table 2) to evaluate for potential 

impacts from Wellsite operations. 

2.9 i--~~---~~-;~~~~~~;~:~~;·!3/9 WELLSITE 
r-·-·-·-·-·-·-·~·-·-·-·r·-·-·-·-·-·-·-·-·-i .-·-·-·-·-·-·-·-·-= 

i.:.~.~::.=~~~~~p:~~:.~.JAIIegation: [~:~.~~~.,~:,~::::.!alleges there were issues with four different pits at this site, that 

there were various spills including a large diesel fuel spill. His concern is heightened 
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because his home is located nearby and below this site. He asserts that PADEP knew about 

one diesel spill, but not a second spill that occurred. He says the second spill was not 

reported to PADEP and was intentionally covered up with stone. He says PADEP eventually 

came out and learned that the spill was covered up. r~~~-~~::~.-~:~.~~} also asserts a material that 

looked like antifreeze accumulated in the well cellar and was not addressed for months. 

i-·-·-·-·-·-·-·-·-·· 
i i 

!""'"""""''"""!also contends there was a pile of dirt mixed with diesel fuel on the back side of the 
·-·-·-·-·-·-·-·-·-' 

DIM0209034 

site that remained "all summer long" close to a nearby creek that flows past[:~~:~:~::::,~~~::~-J home. 

He said PADEP sampled the situation and found diesel fuel and that all the dirt was hauled 

away thereafter. 

2.9.1 Approach to Investigate Allegations -l:~;:.:.~~"~;:;:~:;J319 Wellsite 

URS collected surface water samples at two locations and analyzed them for the Extended 

Analytical Suite (Appendix A - Table 1) to evaluate for potential impacts. The creek 

immediately adjacent to the east of the Wellsite, both upgradient and downgradient of the 

Wellsite was sampled. Analytical results and reports prepared for and by Cabot from 

previous surface water sampling were evaluated to address the allegation that impacts from 

the pits could potentially have affected the adjacent creek. 

The location PADEP has documented to have diesel fuel impacts (the area between the 

former location of the drill rig and the former location of the mud pump) was identified and 

test pit excavations will be dug at six locations placed to target the area of most likely to have 

been impacted by the alleged release across the identified area. Two samples from each 

test pit were collected (at 1-2 ft. and 3-4ft. bgs at each location). These soil samples were 

analyzed for the PA Short List for Diesel (Appendix A - Table 2) to evaluate for potential 

impacts. The test pits were also visually inspected for evidence of drilling mud. 

As discussed with PADEP (12/18/09), URS evaluated for releases from the reserve pit that 

was closed on the pad by advancing four soil test boreholes immediately downgradient of the 

location of the reserve pit. URS visually examined and logged the subsurface materials for 

indications of impacts. The sample(s) were analyzed for the Pit/Frac Analytical Suite 

(Appendix A- Table 2). 
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2.10 LEWIS 2 WELLSITE 
,·-·-·-·-·-·-·-·-·-·-·-·-: 

! E<.S·Poc•oooiPelvooy !Allegation: r;:;-~~-~::,~::::~ asserts that a diesel fuel spill occurred that "laid there all winter" 
i-·-·-·-·-·-·-·-·-·-·-·_! ··-·-·-·-·-·-·-· 

and was reclaimed into the soil bank approximately one year ago when the site was restored 

to previous grade. r::~ .. ~~:::.~~;~·:::r feels that several drill pits have been improperly reclaimed and 

that the liners were carelessly torn in the process of solidifying pit contents. 

··-·-·-·-·-·-·-·-: 

2.1 0.1 Approach to Investigate Allegations{:~·-·-·-·-·_._! 2 Wellsite 

URS collected surface water samples at two locations and analyzed them for the Extended 

Analytical Suite {Appendix A - Table 2) to evaluate for potential impacts from Wellsite 

operations. The creek immediately to the east of [_-:~~~:-.~~:-! 2 Wellsite, both upgradient and 

downgradient of the Wellsite, was sampled. Analytical results from surface water sampling in 

the adjacent creek was evaluated to address the allegation that impacts from the pit could 

have affected the creek. 

The location of the area where the soil that was allegedly impacted with diesel was identified 

and test pit excavations were conducted at four locations distributed across the identified 

area with 8 samples collected (at 1-2 ft. and 3-4 ft. bgs at each location). The test pit soil 

samples were analyzed for the PA Short List for Diesel (Appendix A- Table 2) to evaluate 

for potential impacts. 

As discussed with PADEP (12/18/09), URS evaluated for releases from the reserve pit that 

was closed on the pad by advancing two soil test boreholes immediately downgradient of the 

location of the reserve pit. URS visually examined and logged the subsurface materials for 

indications of impacts. The soil boring sample{s) were analyzed for the Pit!Frac Analytical 

Suite (Appendix A- Table 2) to evaluate for potential impacts. 

2.11[·:.·~·-·-·-·-·-·\ 5 WELLSITE 
i..·-·-·-·-·-·-·-·i 

!·~~ .. ~·~~-~~~~~~-~~;~~~"Allegation: r~~·~·~::~::,-;,~:.~1 alleges that a spill of diesel fuel occurred and that it was 
L·-·-·-·-·-·-·-·-·-·-·-·-·~ '-·-·-·-·-·-·-·-·-) 

DIM0209034 

reported to PADEP but the amount was considerably underreported. He asserts that as 

much as 3,000 gallons was spilled and that it was "all through" the nearby creek area. He 

further alleges that although the spill occurred in the middle of the night, it was not addressed 

until 6 a.m. He also asserts that the spill remediation measures were not adequate and that 

better measures should have been used. He says he believes a GDS supervisor 
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intentionally moved a reference point hay bale so that PADEP would incorrectly obtain a 

clean post-remediation soil sample. He asserts that diesel fuel can still be found at that site 

two feet under the soil/rock surface and that it is leaching into Meshoppen Creek. 

~--·-·-·-·-·-·-·-·-: 

' ' 
! '""''""""'""!also alleges that the reserve pit was not properly closed- that despite solidification 
i_·-·-·-·-·-·-·-·-i 

DIM0209034 

efforts, material continued to "ooze" out and the pit was covered with twenty to thirty feet of 

soil when the Wellsite was reclaimed. 

2.11.1 Approach to Investigate Allegations- j""""''"'"is Wellsite 
i ! 

URS reviewed reports submitted on behalf of Cab~C·T~cluding a report prepared by 

Resource Environmental Management, Inc., 8 Ridge Street, Montrose, PA, which was 

submitted to the PADEP for the r::~~:.:~:::i Property. (Notice was published in the PA Bulletin on 

October 11, 2008). 

URS prepared an Act 2 Final Report that evaluated the diesel release that occurred on June 

3, 2008, the remediation to address impacts, and demonstrated attainment with the SHS R-U 

MSCs for the PA Short List for Diesel for the Site. URS re-evaluated the results and 

conclusions of this report as part of this report addressing r_,~:_:~:~:~~~;~,~~:)llegations. 

URS collected surface water samples at three locations: Meshoppen Creek, both upgradient 

and downgradient of the Wellsite; and the pond immediately downgradient of the Wellsite. 

These samples were analyzed for the Extended Analytical Suite (Appendix A- Table 1) to 

evaluate for potential impacts. Analytical results from surface water sampling will be 

evaluated to address the allegation that impacts from the pit could have affected Meshoppen 

Creek and the nearby pond. 

As discussed with PADEP (12/18/09), URS evaluated for releases from the reserve pit that 

was closed on the pad by advancing two soil test boreholes immediately downgradient of the 

location of the reserve pit. URS visually examined and logged the subsurface materials for 

indications of impacts. The samples were analyzed for the Pit!Frac Analytical Suite 

(Appendix A- Table 2) for evidence of impacts. 
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2.12 i-·-·-·-·-·-·-·i 6 WELLSITE 
L. ___________ i 

As a result of Cabot's additional investigation, interviews with GDS personnel indicated that a 

drum containing petroleum products and antifreeze was buried at a location on the drill pad 

and subsequently excavated and removed from the location; however, the excavated drum 

allegedly contained only a portion of the material present when the drum was buried. This 

material in the subsurface could potentially enter Meshoppen Creek. 

2.12.1 Approach to Investigate Allegations -l:~.:::~::j 6 Wellsite 

URS interviewed multiple GDS employees to evaluate for the location at which the drum was 

allegedly buried before it was excavated and removed from the Wellsite. Once the burial 

location was identified, URS excavated a large test pit and collected 12 samples (four at 1-2 

ft. bgs, four at the approximate depth of alleged burial of the drum, and four at 1-2 ft. below 

the approximate depth of alleged burial of the drum). These soil samples were analyzed for 

a list of parameters consisting of the PA Short List of Petroleum Products (Appendix A -

Table 2) and ethylene glycol, to evaluate for potential impacts. 

URS also collected surface water samples at two locations on Meshoppen Creek, one 

upgradient and one downgradient of the Wellsite. These samples were analyzed for 

parameters on the PA Short List of Petroleum Products (Appendix A- Table 2). Analytical 

results from sampling were evaluated to address the concern that the buried drum could 

potentially have released material both to the subsurface and Meshoppen Creek. 

i-·-·-·-·-·-·-·-·-·-) 

r·-~::~~-;~~~-~~~~·;;~~:~~-!AIIegation: !'·'·'"'0"'"''m'!alleges that the drill pit was not properly closed and that 
L·-·-·-·-·-·-·-·-·-·-·-·-·-·-' i.-·-·-·-·-·-·-·-·-·-i 

DIM0209034 

materials continued to ooze out. He expressed concern for sinking into the area where the 

pit is located and that materials could contaminate Meshoppen Creek . 

. -·-·-·-·-·· 

2.13.1 Approach to Investigate Allegations -i······j7 Wellsite 
··-·-·-·-·-

URS collected surface water samples at three locations: Meshoppen Creek, both upgradient 

and downgradient of the Wellsite; and the wetland immediately downgradient of the Wellsite, 

and analyzed them for the Extended Analytical Suite (Appendix A - Table 1) to evaluate for 

potential impacts. Analytical results from surface water sampling were evaluated to address 
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the allegation that impacts from the pit could have affected Meshoppen Creek and the 

nearby wetland. 

As discussed with PADEP (12/18/09), URS evaluated for releases from the reserve pit that 

was closed on the pad by advancing two soil test boreholes immediately downgradient of the 

location of the reserve pit. URS visually examined and logged the subsurface materials for 

indications of impacts. The samples were analyzed for the Pit!Frac Analytical Suite 

(Appendix A- Table 2) to evaluate for potential impacts. 
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3.0 FIELD PROCEDURES 

Soil test boreholes to evaluate for impacts from drill pits that are alleged to have been closed 

improperly were conducted at eight Wellsites and test pit excavations were dug and sampled 

at seven Wellsites. This assessment included the drilling of 25 soil test boreholes and 

excavation of 47 test pits. 

3.1 SOIL BORING INSTALLATION AND SOIL SAMPLING METHODS 

Boreholes were located immediately downgradient of the reserve pit or otherwise as 

described in Section 4.0 below. Soil borings were advanced at each of the Wellsites listed 

below. 

• 
!"·-·-·-·-·-·-: 
i,, i .. IH 
i.-·-·-·-·-·-i 

• ! ! 1 H/5H/7H SE 
i i 
i ~ i 

• i i4/6H L-·-·-..-·1 

• ~--·-·-·-·-·-·-·-·-: 2/7 H NW 
!Ex.6-Persona1Privacy! 

Lc~mn.:rj3/9 • 

• r-·-·-·-·-·1 5 
i i 

• i"''"'""'""''"'i6 
' ' i i 
i·-·-·-·-·-.i 

Boreholes were advanced to a depth of approximately 12 feet bgs, with the uppermost 4 feet 

being drilled with hollow-stem augers through the Wellsite and the remaining 8 feet being 

cored using direct push technique. Direct push drilling involves the use of a pneumatic 

hammer that drives a 4-foot long by 2-inch outside diameter hollow core barrel into the 

subsurface. A continuous core was collected with dedicated acetate sleeves when drilling 

with direct push methods. The character of the soil recovered was logged, screened for the 

presence of VOC using a photo-ionization detector, and the appropriate interval sampled for 

laboratory analysis. Where no visible impacts were present, the lowermost portion of the 

borehole was sampled. At a minimum, one soil sample was collected per location, taken 

below the reported depth of the former drill pit (where impacts from the drill pit would be most 

likely to occur). The specific methods used at each of the above Wellsites are described in 

Section 4.0. 
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3.2 TEST PIT INSTALLATION AND SOIL SAMPLING METHODS 

Exploratory test pits were excavated at seven Wellsite locations: 

r·-·-·-·-·-·-·-·-·~ 

i i 
(I !Ex.6-Persona1Privacy!1H 

i..·-·-·-·-·-·-·-·-·i 

• !-·-·-·-·-!1 H/5H/7H SE 
i i 
i"' '•••o~ '""<•j 

• ! ~/6H 
i..·-·-·-·-.i 

• :·--·-·-·--·-·-·-1 2/7H NW 
i i 

I) iEx.6-PersonaiPrivacy~ 

319 
··-·-·-·-·-·-·-·-·-) 

• r·-·-·-·-·-·-i 2 

• !··· ·······'"······~ 
i ! 
i..·-·-·-·-·-·_! 

Each test pit was excavated with a rubber-tire backhoe to depths of 4 to 5 ft. bgs. Two or 

three samples were collected within each exploratory test pit. Samples were obtained from 

excavated material, undisturbed soil, or fill along the sidewall or base of the pit as applicable. 

Sample intervals were selected to target the materials alleged by r_~~~;~~::~~~~~:~~~-j to have been 

affected. Dedicated implements were used to collect each sample. Each test pit was 

backfilled with the excavated spoil at the completion of sampling. 

3.3 SURFACE WATER SAMPLING METHODS 

Surface water samples were collected at 13 Wellsites to evaluate water quality both 

upgradient to and downgradient of purported releases. Samples were collected in 

association with the following Wellsites: 

r·-·-·-·-·-·-·! 'I H 
• ! ! 

' ' 
i.-·-·-·-·-·-·-i 

• ~--·¥ 1 H/5H/7H SE 
i ! 
i ! 
; ! 2 

• !···· 1 
i ! 

• ! ~ 4/6H 
i_ ____ ! 

• !~·.-;-~~;.~~:.·~.:=~-~ 2/7H NW 
i-·-·-·-·-·-·-·-·-i 
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• c:-·-·-·-·:2 
i_,_, _______ .i 

• r-·-·-·-·-1s 
i i 

• L. ~~··,~~,! 6 
i i 
i i 

• ! !7 
i.-·-·-·-·-·i 

Surface water samples were collected from the stream upgradient to and downgradient from 

the alleged area of release directly into laboratory supplied containers with the appropriate 

chemical preservatives for the required analytical methods. Samples were placed in coolers 

and stored on ice until delivered under chain of custody documentation to the analytical 

laboratory. 

3.4 SAMPLE COLLECTION AND LABORATORY ANALYSIS 

Samples were collected in laboratory-supplied containers appropriate for the intended suite 

of analytical parameters. The aliquots for analysis of volatile organic compounds (VOCs) 

content were field preserved using US EPA Method 5035. Chemical preservatives, where 

required for each analytical method, were supplied by the laboratory. Samples were 

analyzed for one of four analytical suites (Extended Analytical Suite, Pit!Frac Analytical Suite, 

Diesel Fuel Short List, and Petroleum Short List) based on the nature of the alleged 

release(s). The analytes in each of the analytical suites are detailed in Appendix A- Table 

1 {water) and Table 2 {soil). Sample containers were labeled with a unique sample 

identification, the time and date of collection, and the sampler's initials. Samples were stored 

on ice in laboratory-supplied coolers in the possession of the URS professionals until sealed 

for shipment to the laboratory. Laboratory analyses were contracted to Pace Analytical 

Laboratories, Inc., of Greensburg, Pennsylvania, a NELAC-certified and PADEP-accredited 

environmental laboratory. 
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4.0 SITE ASSESSMENT AND FINDINGS 

Descriptions of the specific investigative procedures and findings from each of the Wellsite 

locations included in this assessment, including location identifications, rationale for selecting 

each location, and the results of sampling and laboratory analysis at each, are provided in 

the following sections. Samples were collected using the techniques described in Section 

3.0 above. Sample locations were selected based on the nature of the allegations and the 

appropriate manner to adequately address the purported releases at each individual Wellsite 

based on the December 18, 2009, Site Visit with :-;~·;·;;,:;~;,~;~:~-and representatives from PADEP, 
L-·-·-·-·-·-·-·-·-·~ 

Cabot, Fulbright & Jaworski L.L.P., and URS. In certain circumstances, systematic random 

sampling was performed in lieu of, or in conjunction with, targeted sampling, to allow for an 

attainment demonstration under an Act 2 statistical method. 

The results of soil sampling were compared to the standards promulgated under 

Pennsylvania Act 2 (The Land Recycling and Remediation Standards Act, Title 25, Chapter 

250 et seq.). URS compared the soil results to the most conservative medium-specific 

concentration (MSC), which is the Statewide Health Standard (SHS) for Residential-Used 

aquifer (RU) conditions. The SHS R-U MSC is a conservative, health-based, maximum 

concentration in soils and groundwater consistent with unrestricted future use for residential 

purposes, without need for removal of materials and without engineering or institutional 

controls. 

The results of surface water sampling were compared to numerical concentrations from 

Pennsylvania's surface water quality criteria adopted by PADEP codified in Title 25, Chapter 

93, of the Pennsylvania Code. PADEP uses these concentrations to help evaluate whether 

surface water the State, over time and multiple sampling events and locations, supports 

existing and designated uses of the water for aquatic life and human activity. The data 

PADEP uses for this evaluation is collected through a comprehensive monitoring plan that 

integrates several monitoring designs (e.g., fixed station, intensive and screening-level 

monitoring, rotating basin, judgmental and probability design) and probability-based networks 

at the watershed or state level to support statistically valid inferences about the condition of 

various surface water types, over time. When a surface water sample from a discrete 
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location at a given point exceeds an surface water quality criteria, it does not necessarily 

mean that the surface water is impaired for a given use. 

The observed range of concentrations of aluminum and iron in surface water samples 

collected from streams in the vicinity of the Wellsites is consistent with expected variability in 

sediment and surface water quality for streams near the study area, but removed from oil 

and gas development activities, as reflected in data collected by the U.S. Geological Survey 

(USGS). USGS data for total aluminum ranges from not detected at the laboratory reporting 

limit to 6,600 ug/L. USGS for total iron ranges from not detected at the laboratory reporting 

limit to 325,000 ug/L. Samples collected as part of this investigation from streams observed 

concentrations of total aluminum ranging from not detected at the laboratory reporting limit 

up to 3,110 ug/L and for total iron from not detected at the laboratory reporting limit up to 

3,120 ug/L. The observed results do not indicate a release or impacts to streams related to 

Cabot's drilling activity at any Wellsite. 

Concentrations of total aluminum and total iron observed in wetland environments and ponds 

sampled as part of this investigation observed total aluminum and total iron concentrations 

that range higher than in the streams sampled, but are still within the anticipated range of 

concentrations for the pond and wetland environments. In ponds and wetlands, aluminum 

and iron concentrations often vary widely due to a variety of naturally-occurring detritus and 

humic material that collects in areas of standing water and variables such as depth, rainfall, 

use, turbidity, and water chemistry. As discussed in more detail below with respect to each 

Wellsite, the observed results do not indicate a release or impacts to ponds or wetlands 

related to Cabot's drilling activity at any Wellsitei·-;~·"-·:~.~~:,:~:.::~·11 H WELLSITE 
! i 

URS drilled two soil borings, sampled soil from 'ffi·e-sedwo boreholes, collected surface water 

samples at two locations, one from a catchment basin and the other from an outlet from the 

adjacent pond (both immediately downgradient of the seep area from the Wellsite), and 

evaluated soil quality in the area at the groundwater seep that exists on the hillside south and 

below the i~.-~-.~.:~:.~.-~.:] 'I H Wellsite (Figure 4.1-1 ). 
L. __________ j 

4.1.1 ["_~--~--~--~--~--~".] 1H Wellsite Soil Boring Installation and Rationale 

Two soil borings were drilled and sampled adjacent to the reserve pit. The locations were 

placed to target the presumed downgradient side as near as practicable to the edge of the pit 

based on the limits as defined by the Cabot superintendent. Figure 4.1-2 shows the 
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locations of the soil borings relative to the reserve pit. One sample was collected from each 

boring for laboratory analysis of the Pit/Frac suite of constituents (Appendix A- Table 2). 

4.1.2 i·~.-~·::.~::~~~.~;f 1 H Wellsite Surface Soil Sampling and Rationale 
i·-·-·-·-·-·-·-i 

URS collected 12 surface soil samples within the area of the seep on the slope below the 

Wellsite (Figure 4.1-3). These samples were analyzed for Target Analyte List (TAL) Metals. 

Systematic Random Sampling was performed by generating a random sampling grid and 

sample locations using the PADEP-developed sysrandsamp3dnn.xls spreadsheet program. 

A copy of the spreadsheet output used in this effort is included in Appendix B. Random 

sampling was performed to allow for an attainment demonstration of an Act 2 standard for 

the drilling mud release on the r~·.-·-·-·-·11 H Wellsite. 
i.-·-·-·-·-·-! 

4.1.3 L:~~~==~~~:=~; 1 H Wellsite Surface Water Sampling and Rationale 

Two surface water samples were collected; one at the catchment basin and one at the outlet 

from the adjacent pond at the base of the slope below the r:·~--~--~-·] 1 H Wellsite (Figure 4.1-4). 

Each sample was submitted for laboratory analysis of the Pit/Frac suite of constituents. 

4.1.4 !-·-·-·-·-·-·-·i 1 H Wellsite Soil Quality Results and Comparison to Standards 
i-·-·-·-·-·-·-! 

The results of soil quality analyses for Black 1 H soil boring samples are provided on Table 

4.1-1. A number of metals were present at concentrations above laboratory reporting limits; 

however, none of those detected were at concentrations in excess of their respective SHS 

R-U MSCs. Acetone (which is commonly associated with field sample preservation and 

laboratory handling) was the only VOC detected at a concentration below its SHS R-U MSC. 

l\lo Semi-Volatile Organic Compounds (SVOCs) were present above laboratory reporting 

limits. 

The analytical results from the 12 systematic random surface soil sample locations from the 

seep south of the Wellsite are presented on Table 4.1-2. Of the 25 metals analyzed, 21 

metals were present at concentrations above the laboratory reporting limit. Of these, only 

arsenic and manganese were detected at a concentrations in excess of their respective SHS 

R-U MSC, in samples BLK1 H-7 and BLK1 H-9 for arsenic and BLK1 H-6 and BLK1 H-9 for 

manganese. The arsenic and manganese concentrations in samples were less than 1 a­
times their respective residential, used aquifer MSC. Thus, the systematic random sampling 
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results demonstrate attainment of the SHS R-U MSCs for Target Analyte (TAL) Metals and 

lithium under the 75%-10X rule (PA Title 25 §250.707(b)(1)(i)), which states that the SHS-R­

U is attained when 75% or more of randomly located samples meet their respective SHS and 

no sample exceeds its SHS by more than ten times. 

4.1.5 r:~~~:~~=~~,~~~~J 1 H Wellsite Surface Water Quality Results and Comparison to 

Standards 

Surface water quality sample laboratory results are presented on Table 4.1-3. None of the 

VOCs and SVOCs analyzed were detected above the laboratory reporting limit for any 

compound in either the downgradient or the side-gradient samples at i-·:.·-·-·-·-·j 1 H Wellsite. 
L--·-·-·-·-·~ 

Total metals analyses identified detectible concentrations of nine metals (aluminum, barium, 

calcium, iron, magnesium, manganese, potassium, sodium, and zinc). Seven metals were 

also detected in the dissolved (filtered) portion of the sample (barium, calcium, magnesium, 

manganese, molybdenum, potassium, and sodium). None of these metals were present at a 

concentration above the surface water quality criteria except for total aluminum in one of the 

two downgradient samples (759 ug/L observed vs 750 ug/L surface water quality criteria for 

aquatic life). Dissolved aluminum in this sample was not detected at the laboratory reporting 

limit. 

The indicator constituents Chloride and TDS were not present at concentrations above their 

respective surface water quality criteria in either sample. Indicator parameters DRO and 

MBAS were not detected in either sample. None of the indicator constituents analyzed were 

detected at a concentration above its respective-surface water ambient water quality criteria. 

4.2 r~-~--~~-;~:s·:~:·::i~~~~--~ 1 H WELLSITE 
i-·-·-·-·-·-·-·-·-·-·-·_! 

URS sampled soil from each of nine exploratory test pits at the i-:.-;-;.~:=~~;,~~~;]1 H Wellsite (Figure 
L _______________ j 

4.2-1 ). Sampling was performed to evaluate possible impacts from a purported drilling fluids 

release to the surface on the Wellsite and to the north and northwest. In addition, URS 

collected surface water samples from the nearby creek located to the north and northeast. 

4.2.1 Cii:~::~-~-~:~~;:-J1 H Well site Test Pit Excavation and Rationale 

Five test pits were excavated and sampled north and east, downhill from the Wellsite, and 

four were excavated and sampled from the areas immediately to the east and south of the 
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well head. Figure 4.2-2 shows the layout of the [~~·:·.~::.~~,·.~~~~,-i 1 H Weilsite and sampling locations. 
i..·-·-·-·-·-·-·-·_! 

The rationale and purpose for selecting the sampling locations is as follows: 

Test Pit ID Location Rationale 

• r·-·-·-~-lH-Pl 
i ~ i 

Behind (upstream of) temporary cofferdam in drainage Evaluate soil quality where fluid 
:! 

u 
:! 
:! 

i i 
:! 
:! ,.... 

f--: 

H 

H 

h 

H 

H 

DIM0209034 

; swale north of Well site could accumulate 
; 

' 
~-1H-P2 Within constructed swale northeast of Wellsite where Evaluate soil quality where fluid 
; 

fluids were allowed to accumulate for removal could migrate ; 
! 

~-1H-P3 At confluence of drainage from cofferdam and constructed Evaluate soil quality at fluid 
; 

swale recovery point ; 
! 

~-1H-P4 Within constructed swale east of Wellsite Evaluate soil quality at fluid 
; 

recovery point ; 
! 

(-lH-PS 
; 

Within constructed swale east of Wellsite Evaluate soil quality at fluid 
; recovery point ! 
; 

~1H-P6 On pad southeast of well head Evaluate soil quality near location 
; 
; of purported release ! 
; 

t-1H-P7 On pad east of well head Evaluate soil quality near location 
; 
; of purported release ; 
; 

' 
t-1H-P8 
; 

On pad southwest of well head Evaluate soil quality near location 
; 

of purported release ; 
; 

f-1H-P9 On pad west of well head Evaluate soil quality near location 
; 

of purported release ·-·-·j 

Each test pit was excavated to approximately 4 ft. bgs. The materials encountered beyond 

the limit of the Wellsite (in test pits !~·.-:·.~;~~~1 H-P1 through -P5) consisted of native red silty clay 
. ' '-·-·-·-·-·-= 

with gravel and cobbles. Materials encountered beneath the Wellsite proper were a mixture 

of reworked fill and native materials of similar character. Two samples were collected from 

each test pit; one from 1.5 to 2 ft. bgs and a second from 3.5 to 4 ft. bgs. Each soil sample 

was submitted for analysis of the Extended Analytical Suite (Appendix A- Table 2). 

r·-·-·-·-·-·-·-·-·-·~ 

i i 

4.2.2 l~~-~·.::~.~-·~~~·~~~:.! 1 H Wellsite Surface Water Sampling and Rationale 

URS collected surface water samples from the nearby creek located to the north and 

northeast at the locations shown on Figure 4.2-3. Locations were chosen so as to provide 

water quality data upstream and downstream of the point where the release would have 

entered the creek. Surface water samples were analyzed for the Extended Analytical Suite 

(Appendix A- Table 1 ). 
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4.2.3 [~~~:.~;_:.;~:~~:~]1 H Wellsite Soil Quality Results and Comparison to Standards 
.-·-·-·-·-·-·-·-·-·1 

The results of soil quality analyses fori.~.~-~~~·.,~:~:~~~~J1 H soil samples are provided on Table 4.2-1. 

The VOCs 2-butanone, acetone (likely laboratory contaminant), and toluene were detected 

but at concentrations below their respective SHS R-U MSC in three of the 18 soil samples 

analyzed (with the exception of acetone a suspected laboratory contaminant). In each case, 

the VOCs were detected in the near-surface sample but not in the corresponding subsurface 

sample. A number of TAL Metals were present but none were detected at concentrations 

above their respective SHS R-U MSCs. No SVOCs were detected above the respective 

laboratory reporting limits. None of the soil constituents analyzed were detected at a 

concentration above its respective SHS R-U MSC. 

4.2.4 r:·_~~'~:~~~~::.~:~,J 1 H Wellsite Surface Water Quality Results and Comparison to 

Standards 

Surface water quality sample laboratory results are presented on Table 4.2-2. None of the 

VOCs and SVOCs analyzed were detected above the laboratory reporting limit for any 

compound in either the upstream or downstream sample at the[·:~·~·:·~-~~·~-~~.] 1 H Wellsite. Total 

metals analyses identified detectible concentrations of eight metals (aluminum, barium, 

calcium, iron, magnesium, manganese, potassium, and sodium). Seven of these metals 

were also detected in the dissolved (filtered) portion of the sample (barium, calcium, iron, 

magnesium, manganese, potassium, and sodium). None of these metals were present at a 

concentration above the surface water quality criteria. Chloride and TDS were present in 

both samples but at concentrations below the surface water quality criteria. ORO were not 

detected in either sample. None of the surface water constituents analyzed were detected at 

a concentration above the surface water ambient water quality criteria concentration. 

4.3 C_~-~:~~--~--~~-~~~~~--~iL~~~~) WELLSITE 

URS drilled two soil borings and sampled soil from these two boreholes at the[·-~~---~-~-;~~:=~~~-~~;~:~;·1 
i ! 

1 Wellsite (Figure 4.3-1 ). In addition, URS collected surface water samples at'"twO"-i"ocatlon-s;-·-·-·-·-! 

one upgradient to, and one downgradient of the Wellsite. 
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~·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·· 

4.3.1 i Ex. 6- Personal Privacy ! 1 Wellsite Soil Boring Installation and Rationale 
t·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·j 

The two soil borings were located adjacent to the reserve pit and targeted to the presumed 

hydraulically downgradient side, as near as practicable to the edge of the pit based on the 

limits as defined by the Cabot superintendent Figure 4.3-2 shows the locations of the soil 

borings relative to the reserve pit One sample was collected from each boring for laboratory 

analysis of the PiUFrac suite of constituents (Appendix A- Table 2). 

!"·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-) 

4 3 2 i Ex.6-Persona1Privacy !1 W II 't S rf W t S I' d R t' I 
• • t_·-·-·-·-·-·-·-·-·-·-·-·-·-·u-·-·1 e s1 e u ace a er amp mg an a 1ona e 

URS collected surface water samples from the nearby creek located to the north and 

northeast at the locations shown on Figure 4.3-3. Locations were chosen so as to provide 

water quality data upstream and downstream of the point where the release would have 

entered the creek. Surface water samples were analyzed for the Extended Analytical Suite 

(Appendix A- Table 1 ). 

4.3.3 ~--~~~-~-~-~-~~i.i.~~~-~~~~:i.J1 Wellsite Soil Quality Results and Comparison to 

Standards 

The results of soil quality analyses for ~--~~--~-~~~:.~~~:~-~~i.~~~J1 soil samples are provided on Table 

4.3-1. None of the VOCs or SVOCs or indicator parameters MBAS, ASTM chloride in soil, 

and ethylene glycol were detected at concentrations above their respective laboratory 

reporting limits. A number of metals were detected but none were at concentrations above 

their respective SHS R-U MSCs. 

4.3.4 !-~~~-~-~-;~~~~~;~·-~-;i~~~~-i 1 Wellsite Surface Water Quality Resu Its and Comparison 
i·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·--~ 

to Standards 

Surface water quality sample laboratory results are presented on Table 4.3-2. None of the 

VOCs and SVOCs and indicator parameters MBAS, chloride, and ethylene glycol were 

detected above the laboratory reporting limit for any constituent in either the upstream or 

downstream sample at~-~~~~-~~;;~~;~~·~;;~;~~-] 1. Total metals analyses identified detectible 
i.-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·J 

concentrations of nine metals (aluminum, barium, calcium, iron, magnesium, manganese, 

potassium, silver, and sodium). Seven of these metals were also detected in the dissolved 

(filtered) portion of the sample (barium, calcium, iron, magnesium, manganese, potassium, 

and sodium). Chloride and TDS were present in both samples but at concentrations below 

their surface water quality criteria. DRO were not detected in either sample. 
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No constituent was detected in surface water above its respective surface water quality 

criteria for human health. No constituent was detected above its respective surface water 

quality criteria for aquatic life except total aluminum and total iron in an unfiltered, 

downgradient stream sample (and with respect to total iron, only if it is assumed that the one­

time result was representative of the 30-day average-see footnote 4 of Table 4.3-2). 

Dissolved aluminum was not detected above the laboratory reporting limit, dissolved iron was 

significantly below the human health criteria concentration, and no other metals or other 

constituents were detected above their surface water quality criteria as would have been 

expected to be observed if the aluminum and iron observations were attributable to drilling 

activities. These results indicate that the observed total aluminum and iron concentrations 

are associated with sediment collected from the stream. The aluminum and iron 

observations are consistent with expected variability in sediment and surface water quality in 

stream samples. They do not indicate impacts related to Cabot's operations at the W. 

r-·-·-·-·-·-·-·-·-·-·-~ 1 Wellsite. 
! Ex.6-Persona1Privacy i 
! i L _____________________ j 

r·-·-·-·-·-·-·-·-·-·-·-·-·-·-· .. 

4.4 i Ex.6-Persona1Privacy !1 WELLSITE 
•-----------------------------) 

URS drilled two soil borings and sampled soil from these two boreholes at the L~;~;~;~::;::;:y 1 

Wellsite (Figure 4.4-1 ). In addition, URS collected surface water samples at three locations. 

One sample was collected in a pond downhill of the Wellsite, and two samples were 

collected in the creek immediately to the east ofi·-~:~---:~~~~~~;~,~::~·!1 Wellsite, one upgradient and one 
! . 

downgradient of the Wellsite. 
' ' j ____________________ j 

4.4.1 !-~:-~:~:,~~~~-.~.~::;:"!1 Wellsite Soil Boring Installation and Rationale 
j _____________________ ! 

The two soil borings were located east of the reserve pit and targeted to the presumed 

hydraulically downgradient side as near as practicable to the edge of the pit based on the 

limits as defined by the Cabot superintendent. Borings locations required avoidance of the 

pipeline immediately east of the reserve pit. Figure 4.4-2 shows the locations of the soil 

borings. One sample was collected from each boring for laboratory analysis of the Pit!Frac 

suite of constituents (Appendix A- Table 1 ). 
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4.4.2 [:~:--~~~:~:~::::~:] 1 Wellsite Surface Water Sampling and Rationale 

The surface water samples were obtained at three locations immediately to the east and 

north of!::~-~~:;~~::~~~~~~~~-i 1 well pad (Figure 4.4-3). One sample was collected in the stream 
i.·-·-·-·-·-·-·-·-·-·-·l 

upgradient of the Wellsite, one from the pond at the base of the slope immediately northeast 

of the Wellsite, and the third from the stream downgradient of the Wellsite, and each sample 

was analyzed for the Extended Analytical Suite (Appendix A - Table 2). Locations were 

selected to evaluate for potential impacts of drilling constituents to the stream and pond. 

r·-·-·-·-·-·-·-·-·-·-·! 

4.4.3 1:.~.'-·.::~~:::·.:::~~'J 1 Wellsite Soil Quality Results and Comparison to Standards 

The results of soil quality analyses for j·::-;~~~;~;~;,-;~;:,~-!1 H soil samples are provided on Table 4.4-1. 
L·-·-·-·-·-·-·-·-·-·.i 

With the exception of acetone (which is commonly associated with field sample preservation 

and laboratory handling), none of the organic constituents analyzed were present at 

concentrations above its respective laboratory reporting limit. A number of metals were 

detected; however, arsenic (12.5 mg/kg) was present in one of two samples at a 

concentration above its SHS R-U MSC (12 mg/kg), which is within the range of naturally­

occurring arsenic for soil in the area. 

··-·-·-·-·-·-·-·-·-·-: 
! ! 

i'''·'"''"'"''m'~ 1 Wellsite Surface Water Quality Results and Comparison to 

··standards 
4.4.4 

Surface water quality sample laboratory results are presented on Table 4.4-2. None of the 

VOCs, and SVOCs and indicator parameters MBAS and ethylene glycol, were detected 

above the laboratory reporting limit for any constituent in any of the three samples at the 

[~:·,-~::~~:;:,·:;,~~~;-~ H Wellsite. Total metals analyses identified detectible concentrations of 12 metals 
i..·-·-·-·-·-·-·-·-·-·-·· 

DIM0209034 

(aluminum, barium, calcium, copper, iron, lead, magnesium, manganese, potassium, sodium, 

vanadium and zinc). Barium, calcium, iron, magnesium, manganese, potassium and sodium 

were detected in the dissolved (filtered) portion of the sample. Chloride and TDS were 

present in both samples but at concentrations below their surface water quality criteria. 

Petroleum hydrocarbons were not detected in any sample by any of the test methods used. 

No constituent was detected in surface water above its surface water quality criteria for 

human health. No constituent was detected above its surface water quality criteria for 

aquatic life except total aluminum and total iron in the unfiltered sample from the pond (and 

with respect to total iron, only if it is assumed that the one-time result was representative of 
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the 30-day average). Dissolved aluminum was not detected above the laboratory reporting 

limit, dissolved iron was below the human health concentration, and no other metals or other 

constituents exceeded their surface water quality criteria as would be expected to be 

observed if attributable to drilling activities. These results indicate that the observed 

aluminum and iron concentrations are associated with sediment collected from the pond. 

Concentrations of total aluminum and total iron observed in wetland environments and ponds 

in the vicinity of the Wellsite sampled as part of this investigation observed total aluminum 

and total iron within the anticipated range of concentrations for the pond and wetland 

environments. In ponds and wetlands, aluminum and iron concentrations often vary widely 

and range higher than in streams due to a variety of naturally-occurring detritus and humic 

material that collects in areas of standing water and variables such as depth, rainfall, use, 

turbidity, and water chemistry. The aluminum and iron observations do not indicate impacts 

related to Cabot's operations at the !'~~~·-:.~~::.~;:::~-! 1 Wellsite 
l·-·-·-·-·-·-·-·-·j 

4.5 !·· ······! 1 H/5H/7H SE WELLSITE 
i.-·-·-·-·-·i 

URS drilled four soil borings, excavated four exploratory test pits, and sampled soil from 

each at the i·~·-·-·11 H/5H/7H SE Wellsite. Sampling was performed to evaluate for possible 
L·-·-·-·~ 

impacts from purported releases of drilling fluids and a purported release of diesel fuel to the 

surface on the Wellsite. The location of the i·-·-·-·l 1 H/5H/7H SE Wellsite is presented on 
! ~ i 
! i 

Figure 4.5-1. t. ______ J 

4.5.1 r·~--~-~--~i 1 H/5H/7H SE Wellsite Soil Boring Installation and Rationale 

The four soil ~o-rTn1s were located adjacent to the reserve pit and targeted to the topographic 

and presumed hydraulically downgradient side, as near as practicable to the edge of the pit 

based on the limits as defined by the Cabot superintendent. Borings B2 and B3 were located 

at the eastern edge of the Wellsite between the reserve pit and the steep slope formed by 

the filled edge of the Wellsite. Borings B1 and B4 were located at the southern and northern 

ends, respectively, of the reserve pit. Figure 4.5-2 shows the locations of the soil borings 

relative to each reserve pit. 

The materials encountered included reworked native silt, clay gravel and cobble placed to 

level the Wellsite area. Borings were advanced to a depth of about 12-13 ft. bgs. One 

sample was collected from each boring for laboratory analysis of the Pit!Frac suite of 

constituents (Appendix A- Table 2). 
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4.5.2 ::-·-·-·[ 1 H/5H/7H SE Wellsite Test Pit Excavation and Rationale 
i·-·-·-·· 

The four test pit locations were selected to target the area immediately east of the Ely 'I H 

well and south of the i·-·-·-·i 5H well where the diesel fuel release from the drilling rig purportedly 
··-·-·-' 

occurred. Figure 4.5-2 shows the locations of the test pits evacuated at the[·.-·-·-·11 H/5H/7H 
i ! 

SE Wellsite. L ______ _i 

Each test pit was excavated to approximately 4 ft. bgs. The materials encountered consisted 

cobble and boulder fill with reworked native soil. Two samples were collected from each test 

pit; one from 1.5 to 2 ft. bgs and a second from 3.5 to 4 ft. bgs. Each soil sample was 

submitted for analysis of the PA Short List for Diesel {Appendix A- Table 2). 

' ' 
One sample ! ·· ~5-P2B) was collected in with a field duplicate (:~:-~:-~·}5-P2C) for quality 

i..·-·-·-·-·-.i 

assurance purposes. 

4.5.3 r:·~--~--~·] 1 H/5H/7H SE Wellsite Soil Quality Results and Comparison to 

Standards 

The results of soil quality analyses for Ely 1 H/5H/7H SE Wellsite soil samples from soil test 

boreholes are provided on Table 4.5-1. None of the metals detected were present at 

concentrations above their respective SHS R-U MSCs. The only VOCs and SVOCs 

detected, 2-butanone, toluene, and m- and p-cresols, were present at concentrations below 

their respective SHS R-U MSC. Acetone was detected in each soil boring sample below its 

SHS R-U MSC; however, acetone is a common laboratory contaminant. Indicator 

parameters ASTM chloride in soil and MBAS were present above their respective laboratory 

reporting limit concentration in one {83) of the four soil boring samples. 

i i 

The results of test pit soil quality analyses for!· ! 1 H/5H/7H SE Wellsite soil boring samples 
i_ _______ j 

are provided on Table 4.5-2. The eight test pit samples (plus one duplicate) analyzed for PA 

Short List for Diesel did not identify the presence of any constituent above their respective 

SHS R-U MSCs. 
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4.5.4 i·~·-·-·11 H/5H/7H SE Well site Hillside Reconnaissance 
L·-·-·-·~ 

URS personnel traversed the hillside to the east of (and below) the Wellsite for evidence of 

groundwater seeps or springs that could provide evidence of discharges from the reserve pit 

or other drilling operations. Four traverse lines oriented parallel to the eastern edge of the 

Wellsite were walked by two URS professionals. Traverses were spaced approximately 100 

to 150 feet apart with each professional taking a different path along the traverse. Outcrops 

and low areas along the hillside were closely inspected for evidence of groundwater 

seepage. URS did not observe any areas where groundwater was discharging to the 

surface. 

4.6 !::~.-~:~--~~ 2 WELLSITE 
i..·-·-·-·-.i 

URS drilled two soil borings and sampled soil from these two boreholes at the [:~:J2 Wellsite 

(Figure 4.6-1 ). In addition, URS collected surface water samples at two locations. 

4.6.1 i·~·-·-·12 Wellsite Soil Boring Installation and Rationale 
! i 
L·-·-·-·~ 

The two soil borings were located adjacent to the reserve pit and targeted to the presumed 

hydraulically downgradient side as near as practicable to the edge of the pit based on the 

limits as defined by the Cabot superintendent. Figure 4.6-2 shows the locations of the soil 

borings relative to the reserve pit. One sample was collected from each boring for laboratory 

analysis of the Pit/Frac suite of constituents (Appendix A- Table 2). 

4.6.2 !-,--·-·-·i 2 Wellsite Surface Water Sampling and Rationale 
i·-·-·-·_! r·-·-·-·• 

URS collected two surface water samples in the vicinity of the!· ! 2 Wellsite. One sample 
i..._. ___ j 

was collected from the spring located upgradient of the Wellsite and the second sample was 

collected from the creek formed by the spring, downgradient of the Wellsite and immediately 

to the east-southeast of~--~~~=] 2 Wellsite (Figure 4.6-3). Samples were analyzed for the 

Pit/Frac suite of constituents (Appendix A- Table 1 ). 

4.6.3 [] 2 Wellsite Soil Quality Results and Comparison to Standards 

The results of soil quality analyses for r:-·-·-·i2 soil samples are provided on Table 4.6·1. The 
i·-·----~ 

VOCs acetone (a common laboratory contaminant) and 2-butanone were present at 

concentrations below their respective SHS R-U MSCs. A number of metals were present but 
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at concentrations below their respective SHS R-U MSCs with the exception of arsenic, which 

was observed at concentrations above the SHS R-U MSC, but within the range of naturally 

occurring background concentrations observed in the area. Indicator parameters ASTM 

chloride in soil, MBAS, and ethylene glycol were not detected at their respective laboratory 

reporting limits. 

4.6.4 ~~:~·~·~:l2 Surface Water Quality Results and Comparison to Standards 
i.-·-·----~ 

Surface water quality sample laboratory results are presented on Table 4.6-2. The indicator 

parameter MBAS, along with the VOCs and SVOCs analyzed were not detected above their 

respective laboratory reporting limit for any constituent in any of the three samples at the Ely 

2/5H Wellsite. Total metals analyses identified detectible concentrations of 11 metals 

(aluminum, barium, cadmium, calcium, iron, lead, magnesium, manganese, potassium, 

sodium, and zinc). Barium, calcium, magnesium, manganese, potassium, and sodium were 

detected in the dissolved (filtered) portion of the sample. Chloride and TDS were not 

detected at concentrations above the respective human health surface water quality criteria 

in either sample. DRO were not detected in any sample by any of the test methods used. 

None of the surface water chemistry parameters analyzed were detected at a concentration 

above its respective surface water quality criteria, except for aluminum and iron in the 

downstream stream sample, as discussed below. 

No constituent was detected in surface water above the surface water quality criteria for 

human health for the constituent. No constituent was detected above its surface water 

quality criteria for aquatic life except total aluminum and total iron in the unfiltered 

downgradient stream sample. Aluminum and iron were not detected at the laboratory 

reporting limit and no other constituents exceeded the surface water quality criteria as total 

recoverable, as would have been expected to be observed if these results were attributable 

to drilling activities. These results indicate that the observed total aluminum and total iron 

concentrations are associated with sediment collected from the stream. The aluminum and 

iron observations are consistent with expected variability in sediment and surface water 

quality. They do not indicate impacts related to Cabot's operations at the Ely 2 Wellsite. 

4.7 i-:~·-·-·-·-·t 4/6H WELLSITE 
L. ________ _i !"-·-·-·i 

URS sampled soil from each of seven exploratory test pits excavated at thei· i 4/6H Wellsite 
i. ______ _! 

(Figure 4.7-1). Sampling was performed to evaluate for potential impacts from a purported 
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hydrofracturing fluid release to the surface and to the north and northwest of the Wellsite. 

Two surface water samples were also collected and analyzed; one from the L:~~~~~]>pring 

House and one from the adjacent Pond. 

4.7.1 [~] 4/6H Wellsite Test Pit Excavation and Rationale 

Four soil test pits were targeted to the areas on and immediately northwest of the Wellsite, 

and three were excavated and sampled further downhill from the Wellsite toward the 

northeast (Figure 4.7-2). The rationale for selecting the sampling locations is as follows: 

Test Pit ID location Rationale Purpose 

'i ! 
Northwest of well ELY 4 near the northwestern edge of the Evaluate soil quality nearest ; ~4-Pl ; 

; ; 
location of purported release ; ; Wellsite ; ! 

.; 
; ; 

,; f4-P2 North-northwest of well ELY 4 near the northwestern edge Evaluate soil quality nearest i! ; 
:! ; of the Wellsite location of purported release !i ; 
c.; ; 

' 
~4-P3 
; 

Immediately west of the Well site in a drainage swale that Evaluate soil quality where fluid 
; originates near the western edge of the Wellsite could migrate ; 

.! ; 

' 
f4-P4 North of the Wellsite immediately downhill from well ELY 6 Evaluate soil quality immediately 
; downslope from location of ; 
; 
; purported release ; 

-! ; 

' 
f4-PS Immediately west of the Wellsite in a drainage swale that Evaluate soil quality where fluid 
; originates near the western edge of the Well site, 50 feet could migrate ; 
; 
; northeast of ELY-4-P3 ; 

-! ; 

' 
~4-P6 ; 

North of the Wellsite immediately downhill from well ELY 6 Evaluate soil quality immediately 
; downslope from location of ; 
; 
; purported release ; 

1-! 
; 

' 

I 

~4-P7 Low point in drainage swale near Ely driveway Evaluate soil quality where fluid 
; 
; could accumulate ; 

U......-~-
; 

DIM0209034 

Each test pit was excavated to approximately 4 ft. bgs. The materials encountered beyond 

the limit of the Wellsite (at pits j:.~·~.:~:-.:]-4-P3, i~·~:~:~·~}4-P5 and i-·:.·-·-·-·-·]4-P?) consisted of native red 

silty clay with gravel and cobbl~~;-:-·-iThe m~t~·~·i~ls encou~tered beneath the Wellsite proper 

(pitsr::-·-·-·-·~4-P1 and (~~·~~~.:.~~:~-P2) and in the fill slope to the northeast (pits i-:-·-·-l-4-P4 and r~~~·-:.~~::.~;:::~-i 
i..·-·-·-·-·-j i..·-·-·-·-·_! '-·-·-·-·· i..·-·-·-·-·-·-·-·-·J 

4-P6) was a mixture of cobble and boulder fill with reworked native soil. Two samples were 

collected from each test pit; one from 1.5 to 2 ft. bgs and a second from 3.5 to 4 ft. bgs. 

Each soil sample was submitted for analysis of the Extended List of constituents (Appendix 

A- Table 2). 
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! i 

One sample l~~~~·~:j-4-P3B) was collected with a field duplicate ~""""'"""'"~4-P3C) for quality 
L. ________ j 

assurance purposes. 

4.7.2 !~·-·-·-!4/SH Wellsite Surface Water Sampling and Rationale 
i_ ______ j 

URS collected two surface water samples: one from the groundwater spring located near the 
··-·-·-·-·-: 

L·.~:~.j residence and the second from the pond itself, downgradient of the Wellsite and 

DIM0209034 

approximately 200 feet to the north and east of[] 4/6H Wellsite (Figure 4.7-3). Samples 

were analyzed for the Extended List of constituents (Appendix A- Table 1 ). 

One sample j· ~DW Seep) was collected with a field duplicate (Eiy-DW Seep-D) for quality 
L·-·-·-·~ 

assurance purposes. 

4.7.3 !-~-_]416H Wellsite Soil Quality Results and Comparison to Standards 

The results of soil quality analyses for [J 4/6H Wellsite test pit soil samples are provided on 

Table 4.7-1. The VOCs acetone (which is commonly associated with field sample 

preservation and laboratory handling), 2-butanone, carbon disulfide, ethylbenzene, p­

isopropyltoluene, and toluene were present but at concentrations below their respective SHS 

R-U MSCs. Arsenic was detected at concentrations above its SHS R-U MSC in nine of the 

15 samples analyzed, with a maximum observed concentration of 35.9 mg/kg, which is within 

the range of naturally-occurring arsenic for soil in the area. The indicator parameter ORO 

was detected in five samples from test pits P1 through P4 (nearest the Wellsite). ORO is not 

regulated so comparison to standards is made using the PA Short List for Diesel. No 

constituents were present above their respective SHS R-U MSCs. The indicator parameters 

MBAS and ethylene glycol were not detected above their laboratory reporting limits. 

4.7.4 r:~·~:~:-.:l4!6H Wellsite Surface Water Quality Results and Comparison to 
i.-·-·-·-·-i 

Standards 

Surface water quality sample laboratory results are presented on Table 4.7-2. None of the 

VOCs and SVOCs or indicator parameters MBAS and ORO were detected above the 

laboratory reporting limit for any constituent in any of the three samples (two discrete and 

one duplicate) at L~:=:~:~:J 4/6H Wellsite. Total metals analyses identified detectible 

concentrations of ten metals (aluminum, barium, calcium, copper, iron, magnesium, 

manganese, potassium, silver, and sodium) in the!. ! pond water. Barium, calcium, 
i i i. _______ .i 
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magnesium, manganese, potassium, and sodium were detected in the dissolved (filtered) 

portion of that sample. All of these metals/constituents were detected below surface water 

quality criteria and present no threat. Chloride and TDS were present in both samples but at 

concentrations below their surface water quality criteria. Similar compounds were detected 

for the j:~·~:~:-.:bw seep. ORO were not detected in any sample by any of the test methods 
! ! ·-·-·-·-·1 

used. -'rfle-'pH of the Ely Pond sample and the i· idrinking water seep were 5.8 and 5.6 
i._. ____ _! 

respectively, below the ambient surface water quality criteria range. For all other 

constituents, none of the surface water constituents analyzed were detected at a 

concentration above its respective surface water quality criteria . 

4.8 !-~~~~-~~:~~~·:,·~;~~~~-]2/7H NW WELLSITE 
i..·-·-·-·-·-·-·-·-·-·-·-·--~ 

URS sampled soil from each of 16 exploratory test pits at the [~~-~~~~.~~~:~~~:] 2/7H NW Wellsite 

(Figure 4.8-1). Sampling was performed to evaluate for possible impacts from purported 

releases of hydro-fracturing fluid and diesel fuel to the surface on the Wellsite. 

4.8.1 r·:~-:~;:;:~,~:~~~~~:ht7H NW Wellsite Test Pit Excavation and Rationale ' . 
i..·-·-·-·-·-·-·-·-·-·_! 

Two of the test pits excavated at the !"~;~·~::~~;.~:.~:.~·1 2/7H NW Wellsite were targeted to the low area 
i..·-·-·-·-·-·-·-·-j 

near the southeastern corner of the pad and the remaining 14 pits were located using the 

Systematic Random Sampling Workbook developed by PADEP to minimize sampling bias, 

increase the likelihood that any remaining impacts are identified, and to provide a basis for 

attainment of an Act 2 standard (Figure 4.8-2). A copy of the Random Sampling Workbook 

used to select test pit locations is included in Appendix B. 

Test Pit ID Location Rationale Purpose 

G-7-Pl Targeted to southeastern corner of Well site beyond edge of Evaluate soil near topographic low 
southern reserve pit on Wellsite 

G-7-P2 Targeted to east-southeastern edge of Well site beyond edge Evaluate soil near topographic low 
of eastern reserve pit on Wellsite 

G-7-P3 Random location at grid coordinate (217.8, 20.6) Evaluate soil quality across 
Wellsite without sampling bias 

G-7-P4 Random location at grid coordinate (222.7, 59.3) Evaluate soil quality across 
Wellsite without sampling bias 

G-7-PS Random location at grid coordinate (225.5, 89.3) Evaluate soil quality across 
Wellsite without sampling bias 
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Test Pit ID Location Rationale Purpose 

G-7-P6 Random location at grid coordinate {221.1, 101.0) Evaluate soil quality across 
Wellsite without sampling bias 

G-7-P7 Random location at grid coordinate (189.6, 90.0) Evaluate soil quality across 
Wellsite without sampling bias 

G-7-P8 Random location at grid coordinate (164.0, 63.4) Evaluate soil quality across 
Wellsite without sampling bias 

G-7-P9 Random location at grid coordinate (132.5, 7.2) Evaluate soil quality across 
Wellsite without sampling bias 

G-7-P10 Random location at grid coordinate (79.2, 21.6) Evaluate soil quality across 
Wellsite without sampling bias 

G-7-P11 Random location at grid coordinate (39.0, 53.7) Evaluate soil quality across 
Wellsite without sampling bias 

G-7-P12 Random location at grid coordinate (71.8, 85.3) Evaluate soil quality across 
Wellsite without sampling bias 

G-7-P13 Random location at grid coordinate (18.9, 88.9) Evaluate soil quality across 
Wellsite without sampling bias 

G-7-P14 Random location at grid coordinate (15.1, 31.7) Evaluate soil quality across 
• Wellsite without sampling bias 

G-7-P15 Random location at grid coordinate (11.9, 7.4) Evaluate soil quality across 
Wellsite without sampling bias 

G-7-P16 Random location at grid coordinate (12.4, 79.7) Evaluate soil quality across 
Wellsite without sampling bias 

Each test pit was excavated to approximately 4ft. bgs. The materials encountered consisted 

of fill material comprised of a mixture of native red silty clay with gravel, cobble and boulders 

and native glacial till beneath a veneer of gravel. The test pits along the extreme eastern 

edge of the Wellsite encountered fill to 4ft. bgs, consisting of cobble and boulders with minor 

silt and clay. Two samples were collected from each test pit; one from 1.5 to 2 ft. bgs and a 

second from 3.5 to 4 ft. bgs. Each soil sample was submitted for analysis of the Pit!Frac 

Suite of parameters (Appendix A- Table 2). 

One sample (G-7-P11 B) was collected with a field duplicate (G-7-P11 c) for quality assurance 

purposes. 
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4.8.2 [~:~~::~~~~::~~0~] 2/7H NW Wellsite Soil Quality Results and Comparison to 

Standards 

The results of soil quality analyses for Gesford 2/7H NW Wellsite soil samples are provided 

on Table 4.8-1. The VOCs acetone {which is commonly associated with field sample 

preservation and laboratory handling), 1 ,2,4-trimethylbenzene, carbon disulfide, and 

tetrachloroethene were present at concentrations below their respective SHS R-U MSCs. 

With the exception of acetone, the VOCs detected were limited to five samples from three of 

the 16 test pits excavated and sampled. None of the SVOCs analyzed were detected at 

concentrations above their respective SHS R-U MSCs. Arsenic was detected at 

concentrations above its SHS R-U MSC in 28 of the 33 samples analyzed, with a maximum 

observed concentration of 42.6 mg/kg, which is within the range of naturally-occurring 

arsenic for soil in the area. The other metals detected were not present at concentrations 

above their respective SHS R-U MSCs in any sample. Indicator parameters MBAS and 

ASTM chloride in soil were detected at low concentrations in one and seven, respectively, of 

the 33 samples analyzed and present no threat at these levels. 

r·-·-·-·-·-·-·-·-·-·-·-·-·-· .. 
i i 

4. 9 i Ex. 6. Personal Privacy i 3/9 WELLS IT E 
·-·-·-·-·-·-·-·-·-·-·-·-·-·-) 

URS drilled five soil borings, sampled soil from these five boreholes, and excavated and 

sampled soil from each of six test pits at this Wellsite (Figure 4.9-1 ). Two surface water 

samples were collected from the unnamed tributary to Meshoppen Creek immediately to the 

east and southeast, one upstream and the second downstream of the Wellsite (Figure 4.9-

3). 

i-·-·-·-·-·-·-·-·-·-·-·"1 

4.9.1 LE~.~:~.·~::~~~~~~.~'Y_.J319 Wellsite Soil Boring Installation and Sampling 

The five soil borings were oriented so as to evaluate for potential presence of released fluids 

in the fill material on which the pad is built. Four borings were located to target the presumed 

hydraulically downgradient side of the Wellsite to evaluate for fluid movement toward the 
··-·-·-·-·-·-·-·-·-: 

stream to the southeast The fifth boring was located near the ~"" '"""""''~""! 3V well to evaluate 
i.-·-·-·-·-·-·-·-·j 

subsurface soil quality near the purported release associated with the drilling of this well. 
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4.9.2 t'~~:::.~~·:,~:~~:·~)/9 Wellsite Test Pit Excavation and Rationale 

URS sampled soil from each of six exploratory test pits at the [;~~:::;~~;~;~j 3/9 Wellsite. The 

locations of the[_:~:~~:-::~~~~] 3/9 test pits are shown on Figure 4.9-2. Sampling was performed to 

evaluate for possible impacts from a release of diesel fuel to the surface on the Wellsite. The 

test pits were located to target the area immediately east of the l~~~~~~:~~:-::~~~~] 9V well where the 

drilling rig sat and where the diesel tank release purportedly occurred. Each of the six test pit 

locations were selected to evenly distribute samples across the areas where residual diesel 

impacts would most likely still have been present if the purported release had, in fact, 

occurred where alleged. 

Two test pits encountered the tops of the former reserve pits at the intended locations (G-3-

P5 and G-3-P6). The former reserve pits were identified by the presence of a black heavy 

gauge plastic liner at approximately 2 ft. bgs. These two test pits were immediately 

abandoned and subsequently relocated as described below. 

An odor was noted on the soil in test pit G-3-P1, so the two relocated test pits were installed 

to the south and west of pit G-3-P1 to delineate, in conjunction with the other test pits, all four 

sides of that location. Two samples were collected from fill material in each test pit; one from 

1.5 to 2 ft. bgs and a second from 3.5 to 4 ft. bgs. Each soil sample was submitted for 

analysis of the Pennsylvania Short List for Diesel (Appendix A- Table 2). 

!·-·-·-·-·-·-·-·-·-·-·-·~ 

4.9.3 i ,,_,.p"'0"''p''"'Y ~/9 Wellsite Soil Quality Results and Comparison to Standards 
'-·-·-·-·-·-·-·-·-·-·-·-· 

The results of soil quality analyses for Gesford 3/9 Wellsite soil boring samples are provided 

on Table 4.9-1. The VOCs acetone (which is commonly associated with field sample 

preservation and laboratory handling), 2-butanone, and carbon disulfide were present but at 

concentrations below their respective SHS R-U MSCs. None of the SVOCs analyzed were 

detected at concentrations above their respective SHS R-U MSCs. Manganese was 

detected in one sample at a concentration above the SHS R-U MSC. Arsenic was detected 

at concentrations above its SHS R-U MSCs in each of the five samples analyzed, with 

concentrations ranging from 15.2 mg/kg to 35.6 mg/kg, which is within the range of naturally­

occurring arsenic for soil in the area. The other metals detected were not present at 

concentrations above their respective SHS R-U MSCs in any sample. Indicator parameters 

MBAS, ethylene glycol, and ASTM chloride in soil were not detected in any of the samples 

analyzed at concentrations above their respective laboratory reporting limit. 
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The results of soil quality analyses for r:::.:.::~~:,~~~::J 3/9 test pit samples are provided on Table 

4.9-2. Test pit soil samples identified the diesel fuel constituents ethylbenzene, cumene, 

naphthalene, toluene, 1 ,2,4-trimethylbenzene and 1 ,3,5-trimethylbenzene at concentrations 

above the laboratory reporting limit in both samples from test pit G-3-P1. Each of these 

compounds was detected at concentrations below their SHS R-U MSCs. Regulated diesel 

fuel constituents were not detected at concentrations above their SHS R-U MSCs in any of 

the other ten soil samples analyzed. 

4.9.4 l~~~-~::~:::~~~~~~~~j 3/9 Wellsite Surface Water Quality Results and Comparison to 

Standards 

The results of surface water quality analyses for Gesford 3/9 water samples are provided on 

Table 4.9-3. Total metals analyses identified detectible concentrations of eight metals 

(aluminum, barium, calcium, iron, magnesium, manganese, potassium, and sodium). 

Barium, calcium, iron, magnesium, manganese, potassium, and sodium were detected in the 

dissolved (filtered) portion of the sample. Chloride and TDS were present in both samples at 

concentrations below their surface water quality criteria. None of the surface water 

constituents analyzed were detected at a concentration in excess of its respective-surface 

water ambient water quality criteria. 

-·-·-·-·-·-·-·-·-·-·-·-i i 

4.9.5 Summary of Reports Detailing Remediation of Releases at the ! E,_,_p.,,,.,p,,.,,,! 
i·-·-·-·-·-·-·-·-·-·-·-·i 

3/9 Wellsite 

Three releases of diesel fuel at the i-::-;-;::~~~~~~~~:i 3VN9 Wellsite were investigated by Cabot as 
i..·-·-·-·-·-·-·---·~ 

detailed below. These findings are not part of the assessments made in response to Mr. 

Ely's allegations but were undertaken during this phase of assessment for completeness due 

to the other work performed at this Wellsite as described in the previous section. 

January 30, 2009 Release 

On Friday January 30, 2009 at about 5:00 AM, a fitting failed on the fuel supply line that 

extended from the end of the worker trailer diesel fuel tank to a portable generator, releasing 

diesel to the surface of the drill pad. The release lasted for a period of about 10 minutes and 

site personnel estimated that about 75 gallons of diesel fuel was released to the surface of 

the drill pad that was covered in snow and ice at the time. The diesel fuel impacted an area 
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about 1 0' x 1 0' behind the trailer and about 5' x 20' at the side of the trailer. The extent of 

impact was limited due primarily to the short duration of the release (time between the failure 

of the fitting and subsequent control of the release) and the fact that the ground was frozen 

and covered with snow and ice. Therefore, the diesel had no opportunity to impact the 

subsurface. 

Oil soaks were put down immediately after the spill was detected to soak up as much diesel 

fuel as possible. GDS then removed all visually impacted snow and ice plus an additional 

1/2 inch of surface material from the top of the drill pad via backhoe. The impacted material 

was placed in a dumpster and subsequently disposed by Diaz Disposal, LLC at the Keystone 

Sanitary Landfill. Eight test pits were excavated to a depth of about 3 feet bgs to evaluate 

subsurface conditions and to allow sampling at the 0.5 - 1 foot ft. bgs interval in the area of 

the spill. Each pit was sampled at 0.5 - 1 ft. bgs and the samples were analyzed for the PA 

Short List for Diesel Products. Analytical results for the eight samples collected indicate the 

remediation effort successfully attained the SHS R-U MSCs for all constituents on the PA 

Short List for Diesel Products. 

This information was summarized in a report prepared by URS dated August 28, 2009 that 

was transmitted to the PADEP on September 16, 2009. 

August 19, 2009 Release and August 21, 2009 Report of Diesel Odors From Soil at the 

Southeast Corner of the Well site 

On August 19, 2009, a tank was overfilled with diesel fuel. On-site personnel estimated the 

release to be about 60 gallons; however, the NOV issued by PADEP dated August 21, 2009 

identified the release to be about 100 gallons. The diesel was released directly to the well 

pad and traveled north-northwest on the well pad. Migration of the released diesel was 

controlled using absorbent mats and booms. Impacted soil was excavated from the 

impacted area and staged on the well pad. 

On August 21, 2009, PADEP received a complaint concerning a petroleum odor originating 

from soil off the southeast corner of the well pad. PADEP inspected the area on August 21, 

2009 and determined that petroleum products were present in the soil. Shortly afterward, 
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Cabot excavated shallow soils from this area and staged them on the well pad for 

characterization and disposal. 

The results of confirmational sampling at both locations, conducted by Resource 

Environmental Management, Inc., demonstrated attainment of the SHS R-U MSCs for all 

constituents on the PA Short List for Diesel Products. This information was summarized in a 

report prepared by Environmental Resource Management, Inc. dated October 27, 2009 that 

was submitted to PADEP. Cabot received Relief From Further Remediation Liability 

Protection under Act 2 for both of the August 2009 releases. 

r·-·-·-·-·-·-·-·-·1 

4.10 !.~·-~.:~::~::·:~.-~.!2 WELLSITE 

URS installed two soil borings and four exploratory test pits and sampled soil from each at 

the !-;:;-·-·-·-·-·-·i2 Wellsite (Figure 4.10-1). URS collected surface water samples at three 
i-·-·-·-·-·-·-·-! 

locations from the creek immediately to the east of!· .. e. •• , ••••• ! 2 Wellsite, on each upgradient and 
i.-·-·-·-·-·-·i 

downgradient of the Wellsite and one from the pond immediately to the east. 

4.1 0.1 [·~·~·~:~J 2 Wellsite Soil Boring Installation and Rationale 

The two soil borings were located adjacent to the reserve pit and targeted to the presumed 

hydraulically downgradient side as near as practicable to the edge of the pit based on the 

limits as defined by the Cabot superintendent. Figure 4.10-2 shows the locations of the soil 

borings relative to each reserve pit. 

4.1 0.2 r~:~·-·-·-·-·-·!2 Wellsite Test Pit Excavation and Rationale 
i.-·-·-·-·-·-·-·-! 

Since there was no visual evidence of stressed vegetation or hydrocarbon odors noted when 

traversing the Wellsite and slope, test pit locations were targeted at regular intervals along 

the reclaimed sides of the Wellsite. The test pits were situated with three test pits excavated 

into the western face of the reclaimed high wall (the long_ axis of the Wellsite) and one test pit 

excavated into the southern face. The locations of the!" .~ .. ~.:~] 2 test pits are shown on Figure 

4. 1 0-2' l _________ ___i 

Each test pit was excavated both downward and inward into the reclaimed slope to depths of 

4 to 5 ft. bgs. The material excavated was a mixture of reworked fill consisting of cobbles 
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and boulders mixed with native red silty clay and gravel. Two samples were collected from 

each test pit: one from 1.5 to 2 ft. bgs and a second from 3.5 to 4 ft. bgs. Each sample was 

submitted for analysis of the PA Short List for Diesel (Appendix A- Table 2). 

One sample r:.-:~:~.·.~~~J2-P1A) was collected with a field duplicate [·-·-·-·-·~2-P1 C) for quality 
!-·-·-·-·-·-·J i i i i assurance purposes. •-·-·-·-·-·-; 

4.1 0.3 ~-~::-·-·-·-·-·-"! 2 Wellsite Surface Water Sampling and Rationale 
i-·-·-·-·-·-·-·-! 

URS collected three surface water samples for the Lewis 2 Wellsite: an upgradient sample 

that also serves as the downgradient !·.~;~-~~·=:~.~:::,~:-~·.] 1 H Wellsite surface water sample, one from 

the pond near the base of the slope below the northeastern side of Lewis 2 Wellsite, and a 

downgradient sample from the confluence of Burdick Creek with Meshoppen Creek (Figure 

4.1 0-3). Samples were analyzed for the Extended List of constituents (Appendix A - Table 

1 ). 

4.10.4 r·=·~·-·-·-·-·-·~ Wellsite Soil Quality Results and Comparison to Standards 
i..·-·-·-·-·-·-·-·i 

The results of soil quality analyses for the !· .. e. ......... ! 2 Wellsite soil boring samples are provided 
i.-·-·-·-·-·-·i 

on Table 4.10-1. None of the organic constituents analyzed were present at concentrations 

above laboratory reporting limits except for acetone (which is a common laboratory 

contaminant). A number of metals were detected; however, none of those detected were at 

concentrations above their respective SHS R-U MSCs. Indicator parameters ASTM chloride 

in soil, MBAS, and ethylene glycol were likewise not detected above the laboratory reporting 

limits. 

The results of test pit soil quality analyses are summarized on Table 4.10-2. None of the 

constituents on the PA Short List for Diesel analyzed were detected at concentrations above 

their respective SHS R-U MSCs. 

r·-·-·-·-·-·-·-·-·-i 

4.10.5 ! "" '"""'"''"'" !2 Wellsite Surface Water Quality Results and Comparison to 
i..·-·-·-·-·-·-·-·-·-i 

Standards 

The results of surface water quality analyses fo~:~:-:~.~:.~:.:~~i 2 Well site surface water samples are 
i..·-·-·-·-·-·-·_! 

provided on Table 4.10-3. Total metals analyses identified detectible concentrations of 17 

metals in the pond sample, while the stream samples identified only aluminum, barium, 
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calcium, iron, magnesium, manganese, potassium, and sodium above the laboratory 

reporting limits. The dissolved (filtered) portions of the three samples identified detectible 

concentrations of barium, calcium, iron, magnesium, manganese, potassium, and sodium 

only. None of the metals detected in either the filtered and unfiltered samples were present 

at concentrations above the surface water quality criteria for the constituent. Chloride and 

TDS were detected in each of the three samples but at concentrations below the surface 

water quality criteria. VOCs, SVOCs, and ORO were not detected above the laboratory 

reporting limits in any sample by any of the test methods used. 

None of the surface water constituents analyzed in any sample collected from any location in 

the vicinity of the Wellsite were detected at a concentration above the human health based 

surface water quality criteria for human health. No surface water constituents analyzed 

were detected in either the upgradient or downgradient stream samples at a concentration 

above the surface water quality criteria for aquatic life. In the sample from the pond, total 

aluminum and total iron was detected above the surface water quality criteria for aquatic life. 

Aluminum and iron were not detected in the dissolved phase in any sample, and no other 

constituent was detected above its surface water quality criteria for any sample. These 

results indicate that total aluminum and total iron are associated with sediment collected from 

the pond. Concentrations of total aluminum and total iron observed in the vicinity of the 

Wellsite are within the anticipated range of concentrations for the pond and wetland 

environments. In ponds and wetlands, aluminum and iron concentrations often vary widely 

and range higher than in streams due to a variety of naturally-occurring detritus and humic 

material that collects in areas of standing water and variables such as depth, rainfall, use, 

turbidity, and water chemistry. The concentrations of aluminum and iron observed in the 

pond do not indicate releases or water quality impacts related to Cabot's operations at the 

Lewis 2 Wellsite. 

r·-·-·-·-·-·-·~ 

4.11 ~ ~ 5 WELLSITE 
i i 

URS dr!Hed; two soil borings and collected soil samples from these two soil boreholes at the 

Teel5 Wellsite (Figure 4.11-1). In addition, URS collected surface water samples from three 

locations. 
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4.11.1 l~~~~·~:~,:J 5 Well site Soil Boring locations and Rationale 

The two soil borings were located adjacent to the reserve pit and targeted to the topographic 

and presumed hydraulically downgradient side, as near as practicable to the edge of the pit 

based on the limits as defined by the Cabot superintendent. Figure 4.11-2 shows the 

locations of the soil borings relative to the reserve pit. 

4.11.2 ~-~~~~.~::,:15 Wellsite Surface Water Sampling locations and Rationale 
i.-·-·-·-·--~ 

URS collected surface water samples at three locations to evaluate water quality in areas 

where purported releases would be expected to result in impacts and in areas removed from 

potential impacts from the Wellsite to provide comparison to background conditions (Figure 

4.11-3). Surface water samples were collected: (1) in Meshoppen Creek upgradient (Teel 5-
i-·-·-·-·-i 

A) and downgradient j··· .. ·! 5-C) of the Wellsite, and (2) in Meshoppen Creek immediately 
·-·-·-·-·-· 

downslope from the! ...... ! 5 Wellsite (Tee I 5-B). 
i i 
i..·-·-·-·-·i 

! i 

4.11.3 t·.~.::~:~.~:'J5 Wellsite Soil Quality Results and Comparison to Standards 

The results of soil quality analyses for the f~~=--~J> soil samples are provided on Table 4.11-1. 

None of the organic constituents analyzed were present at concentrations above laboratory 

reporting limits except for acetone (probable laboratory contaminant). A number of metals 

were present but at concentrations below their respective SHS R-U MSCs. Indicator 

parameters ASTM chloride in soil, MBAS, and ethylene glycol were not detected in either soil 

sample above the laboratory reporting limits. 

!·-·-·-·-·-·-i 

4.11.4 i"' e. •• ,., •• ! 5 Wellsite Surface Water Quality Results and Comparison to 
·-·-·-·-·----~ 

Standards 

The results of surface water quality analyses for the i·~:~·~·~:l 5 Wellsite water samples are 
! i 
L·-·-·-·-·~ 

provided on Table 4.11-2. Total metals analyses identified detectible concentrations of eight 

metals (aluminum, barium, calcium, iron, magnesium, manganese, potassium, and sodium) 

in the three samples. The dissolved (filtered) portions of the three samples identified 

detectible concentrations of barium, calcium, iron, magnesium, manganese, potassium, and 

sodium only. None of the metals detected in either the filtered and unfiltered samples were 

present at concentrations above the surface water quality criterias for the constituent. 

Chloride and TDS were detected in each of the three samples but at concentrations below 

their respective surface water quality criteria. VOCs and SVOCs were not detected above 
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the laboratory reporting limits in any of the surface water samples. The indicator parameter 

ORO was detected above the laboratory reporting limits in the upgradient sample but not in 

either of the other two (downgradient) Teel 5 Wellsite surface water samples. 

4.11.5 Summary of Reports Detailing Remediation at the Teel 5 Wellsite 

Two releases of diesel fuel at the Teel 5 Wellsite were investigated by Cabot as detailed 

below. These findings are not part of the assessments made in response to Mr. [_-_-_-_-_J 

allegations but were undertaken during this phase of assessment for completeness due to 

the other work performed at this Wellsite as described in the previous section. 

June 3, 2008 Release 

On June 3, 2008 at about 6:00AM, the GasSearch Drilling Services Company (GDS) drilling 

crew found a fuel line leaking on the drill pad of Teel 5 Wellsite. Diesel had covered part of 

the well pad, and was releasing from the pad, down the hillside (and into the ground surface), 

seeping from the hillside into a drainage ditch along Herb Button Road, flowing into a culvert 

under the road, and onto a hillside that drained to a flooded area created by a beaver activity 

(dams). Interim remedial measures were implemented to contain the release and recover 

free product. Absorbent materials were placed on the impacted area by the crew. About 700 

gallons of diesel was recovered within 2 days of the release. 

Two applications of Petrox® & water mixture consisting of activated microbes as 

bioaugmentation of naturally occurring microbes and nutrients to promote microbial activity 

and lime were applied on the impacted areas. The seep area of the drill pad was excavated 

and potentially impacted soil was visually evaluated and sampled to evaluate for diesel 

constituents during Wellsite recovery and restoration. Soil samples were collected, 

analyzed, and evaluated for attainment with Act 2 cleanup standards. The results indicated 

the cleanup attained compliance with the SHS R-U MSCs for all constituents on the PA Short 

List for Diesel Products. 

This information was summarized in a report prepared by URS dated November 3, 2009 that 

was submitted to PADEP. Cabot received Relief From Further Remediation Liability 

Protection under Act 2 for this release. 
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4.12 TEEL6 WELLSITE 

URS collected 13 soil samples from one over-excavated test pit at the Teel 6 Wellsite 

(Figure 4.12-1). In addition, URS collected surface water samples at two locations on 

Meshoppen Creek. 

4.12.1 Teel6 Wellsite Test Pit Excavation and Rationale 

URS collected soil samples from within a large exploratory test pit at the Teel 6 Wellsite 

(Figure 4.12-2). Sampling was performed to evaluate for potential impacts from a 55-gallon 

drum that had been buried on this Wellsite and subsequently excavated and removed from 

this Wellsite. 

The approximate locations for test pit excavation and soil sampling were provided by a 

former GDS employee. Excavations in these areas encountered bedrock within 1 ft. bgs. 

After discussions with another GDS employee who was present when the drum was 

excavated, it was decided to attempt digging approximately 20 feet south of the original 

(reported) locations. The GDS employee further indicated that the drum was encountered 

between 4.5 and 5.5 ft. bgs within a lined drainage swale. This excavation encountered fill in 

an abandoned drainage channel. This exploratory test pit was enlarged to evaluate the 

character of the fill and identify the edges of the abandoned drainage channel. Black plastic 

used to line the abandoned drainage channel was encountered between 6 and 7 ft. bgs. 

Based on the accuracy of the information provided by the GDS employee and the presence 

of the plastic liner, it was decided that this second test pit had been installed in the correct 

location to evaluate for potential releases from the buried drum. 

The exploratory test pit was over-excavated to a final dimension of approximately 8 feet wide 

by 12 feet long, oriented in a general north-south direction (parallel to the top of the slope). 

Due to the enlarged size of this test pit, samples were obtained from each of the four 

sidewalls rather than extending the pit further or excavating at a greater distance, which may 

have removed potentially impacted materials. Three samples were obtained from each 

sidewall as follows: 
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Test Pit ID Location Rationale Purpose 

TEEL-6-Pl Southern sidewall at 2, 5, and 6ft. bgs Evaluate soil quality near the 
surface, at, and below the 
purported depth of the buried 
drum, respectively 

TEEL-6-P2 Eastern sidewall at 2, 4, and 6 ft. bgs Evaluate soil quality near the 
surface, at, and below the 
purported depth of the buried 
drum, respectively 

Teei-6-P3 Western sidewall at 1.5, 4.5, and 5.5 ft. bgs Evaluate soil quality near the 
surface, at, and below the 
purported depth of the buried 
drum, respectively 

TEEL-6-P4 Northern sidewall at 2, 4.5, and 5.5 ft. bgs Evaluate soil quality near the 
surface, at, and below the 
purported depth of the buried 
dru·m, respectively 

One sample (TEEL-6-P1 B) was collected with a field duplicate (TEEL-6-P1 D) for quality 

assurance purposes. 

Each sample collected was submitted for analysis of the PA Short List for Petroleum 

Products (Appendix A- Table 2) and ethylene glycol. 

4.12.2 Teel6 Wellsite Surface Water Sampling and Rationale 

Two surface water samples were collected at the Teel 6 Wellsite from Meshoppen Creek, 

one upgradient and one downgradient of the Wellsite (Figure 4.12-3). The upgradient 

location was selected from the swampy area at the base of the slope below and hydraulically 

upstream from the Wellsite, while the downgradient location was placed at the outlet from 

this swampy area. 

4.12.3 Teel 6 Wellsite Soil Quality Results and Comparison to Standards 

The results of soil quality analyses for the Tee! 6 Wellsite soil samples are provided on Table 

4.12-1. None of the VOCs or SVOCs analyzed were present at concentrations above their 

respective laboratory reporting limits. Lead was detected in each of the 13 soil samples but 

at concentrations below its SHS R-U MSC. Ethylene glycol was not detected in any soil 

sample from the Teel 6 Wellsite above the laboratory reporting limit. 
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4.12.4 Teel 6 Wellsite Surface Water Quality Results and Comparison to 

Standards 

The results of water quality analyses for the Teel 6 Wellsite samples are provided in Table 

4.12-2. Constituents of the PA Short List for Diesel were not detected at concentrations 

above the laboratory reporting limit. 

4.13 TEEL 7 WELLSITE 

URS conducted sampling and analysis of soil samples from two soil borings (2 samples) and 

surface water samples at four locations (4 samples) at the Teel 7 Wellsite (Figure 4.13-1). 

4.13.1 Teel 7 Wellsite Soil Boring Locations and Rationale 

Two soil borings were located adjacent to the reserve pit and targeted to the topographic and 

presumed hydraulically downgradient side, as near as practicable to the edge of the pit 

based on the limits as defined by the Cabot superintendent. Figure 4.13-2 shows the 

locations of the soil borings relative to the reserve pit. 

4.13.2 Teel 7 Wellsite Surface Water Sampling and Rationale 

URS collected four surface water samples associated with the Teel 7 Wellsite: a wetland 

associated with Meshoppen Creek, immediately upgradient and downgradient of the 

Wellsite; and downstream of the wetland immediately downgradient of the Wellsite (Figure 

4.13-3). 

4.13.3 Teel7 Wellsite Soil Quality Results and Comparison to Standards 

The results of soil quality analyses for the Teel 7 Wellsite soil samples are provided on Table 

4.13-1. With the exception of acetone (which is commonly associated with field sample 

preservation and laboratory handling), none of the VOCs and SVOCs analyzed were 

detected at concentrations above their respective laboratory reporting limits. A number of 

metals were present but at concentrations below their respective SHS R-U MSCs. Indicator 

parameters ASTM chloride in soil, MBAS, and ethylene glycol were not detected in either soil 

sample at concentrations above their respective laboratory reporting limits. 
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4.13.4 Teel 7 Wellsite Surface Water Quality Results and Comparison to 

Standards 

The results of surface water quality analyses for Teel 7 Wellsite water samples are provided 

on Table 4.13-2. Due to its proximity, the data from the Teel 5 Wellsite downgradient 

surface water sample was used as an additional upgradient water quality point for 

comparison. 

VOCs, SVOCs, and ORO were not detected in surface water samples above the laboratory 

reporting limit, with the exception of bis(2-ethylhexyl) phthalate in one of the samples from 

the wetland that was detected slightly above the laboratory reporting limit, but did not exceed 

the surface water quality criteria. 

Chloride and TDS were not detected at concentrations above their respective surface water 

quality criteria-in each of the three samples. Alkalinity ranged from 24 mg/1 to 30 mg/1, while 

the pH of the sample from a wetland immediately downgradient of the Teel 7 Wellsite was 

lower than the surface water quality criteria for aquatic life. The sample further downgradient 

had a neutral pH. 

Total metals analyses identified detectible concentrations of 17 metals in samples from the 

wetlands upgradient (Teel 7-A) and downgradient (Teel 7-B) of the Wellsite. The total metals 

samples from further upgradient (Teel 5-C) and downgradient (Teel 7-C) locations relative to 

Teel 7 Wellsite identified only aluminum, barium, calcium, iron, magnesium, manganese, 

potassium, and sodium above the laboratory reporting limits. The dissolved (filtered) 

portions of the three samples identified detectible concentrations of barium, calcium, iron, 

magnesium, manganese, potassium, and sodium only. 

No metals were detected above the surface water quality criteria with the exception of 

aluminum and iron in the two samples from the wetlands (Teel 7-A and 7-B). Total aluminum 

and total iron from the sample from each wetland were above the surface water quality 

criteria for aquatic life. Dissolved iron in wetland sample Teel 7-B was also above the 

surface water quality criteria for human health, likely due to the relatively low pH observed in 

this wetland that is typical of naturally-occurring conditions in such environments. No other 

metals or other constituents were detected above their surface water quality criterias, as 

would have been expected had the results been attributable to drilling activities. The 
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aluminum and iron observations are consistent with expected variability in sediment and 

surface water quality in pond and wetland environments. In ponds and wetlands, aluminum 

and iron concentratlons often vary widely and range higher than in streams du.e to a variety 

of naturally-occurring detritus and humic material that collects in areas of standing water and 

variables such as depth, rainfall, use, turbidity, and water chemistry. These results indicate 

that the aluminum and iron observations are associated with sediment in the wetland 

environment. They do not indicate releases or water quality impacts related to Cabot's 

operations at the Teel 7 Wellsite. 
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5.0 SUMMARY AND CONCLUSIONS 

This investigation involved analyses of constituents for which there is an established 

medium-specific concentration (MSC) in soils as well as several indicator parameters for 

which there is no MSC, but that could indicate past releases from processes related to 

natural gas operations. 

The "indicator parameters," including Methylene Blue Active Substances (MBAS -

surfactants), ethylene glycol, and DRO, were not commonly present in soil and surface water 

at the Wellsites evaluated. Of the 13 Wellsites studied, one or more of these indicator 

parameters were detected at six. MBAS were detected in soil at Black 1 H, Brooks 'I H, Ely 

1 H/5H7H, and Gesford 2/7H NW. Either DRO or regulated diesel constituents were detected 

in soil at Brooks 1 H, Ely 4/6H, Gesford 2/7H NW and Gesford 3/9. DRO were detected in 

surface water at one Wellsite (Tee! 5), but in the upstream sample relative to this Wellsite. 

This investigation also sampled for constituents for which PADEP has established either an 

MSC in soils or groundwater, or water quality criteria for surface water. The investigation 

detected such constituents in a limited number of the Wellsites investigated, but none were 

detected above its Statewide Health Standard (SHS) residential, used-aquifer (R-U) Medium­

Specific Concentration (MSC), except for manganese in a few isolated soil samples, and 

arsenic in soil. However, the Wellsites meet PADEP's standards under an Act 2 attainment 

demonstration for manganese and arsenic under the Statewide Health or Background 

Standards. Arsenic in soil was observed at concentrations within the range of naturally­

occurring background concentrations observed in the area, as discussed in more detail 

below. 

Overall, metals were the most commonly detected of the constituents in both soil and surface 

water samples. The most common naturally-occurring mineral-forming metals such as 

aluminum, iron, manganese, magnesium, potassium, and sodium were identified in the 

majority of samples. The presence of these metals, at the concentrations observed, are 

indicative of the normal mineral content of the soil and water sampled and do not provide 

evidence of a release. 
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Arsenic was the only metal observed in soil at concentrations above its Statewide Health 

Standard (SHS) residential, used-aquifer (R-U) Medium-Specific Concentration (MSC) at 

several Wellsites. It was detected above its SHS R-U MSC sporadically across the study 

area, both in soil and fill materials used to construct Wellsites. Arsenic or arsenic-based 

compounds are not known to be used in drilling or hydraulic fracturing or in substances that 

are alleged by Mr. Ely to have been released at the various Wellsites evaluated. The range 

of arsenic concentrations detected is narrow, with no soil sample showing arsenic above 

42.6 mg/kg. Prior studies of naturally occurring arsenic in soil performed by Cabot in Dimock 

and Springville Townships have shown that the natural background concentration of arsenic 

has been up to 236 mg/kg. Arsenic at the observed concentrations is representative of the 

range of native content in soil and bedrock in the study area and within the naturally­

occurring background concentrations in the area of these Wet! sites. 

The specific results of sampling and analysis of soil from soil borings and test pits, and 

surface water samples, by individual Wellsite, are summarized below. 

5.1 Black 1 H Wellsite 

Sampling and analysis of soil from two soil borings {2 samples) and 12 surface soil locations 

(12 samples), and surface water samples from two locations (2 samples) at the Black 1 H 

Wellsite identified the following: 

• Low levels {less than 1 mg/kg) of the indicator parameter MBAS were observed in 

subsurface soil at this Wellsite in one of two samples. No standard is promulgated for 

MBAS, which could be indicative of either naturally occurring or man-made 

surfactants; 

• Metals detected in soil were observed at concentrations below their SHS R-U MSCs; 

• No volatile Organic Compounds (VOCs) or Semi-Volatile Organic Compounds 

(SVOCs) were detected in soil above their respective SHS R-U MSCs; and 

• Surface water samples collected shortly after the suspected released indicated metal 

constituents higher than the surface water quality criteria. Surface water analyses for 

the two surface water samples collected in late 2009 show no constituents above the 

surface water quality criteria except for total aluminum in one of the two 

downgradient, unfiltered samples, which was very slightly higher than the surface 

water quality criteria for aquatic life. These observations are consistent with expected 
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variability in sediment and surface water quality. They do not indicate current surface 

water impacts at the Black 1 H Wellsite. 

URS later installed three groundwater monitoring wells and sampled them in November 

201 O,March 2011, June 2011, and August 2011. The results of the quarterly sampling for a 

one-year period demonstrate attainment of the SHS R-U MSC for groundwater at the 

downgradient point of compliance (MW-1) under Act 2. Results of confirmational soil 

sampling and groundwater monitoring, as well as surface water sampling done shortly after 

the suspected release, are reported in a Remedial Investigation and Final Report ("Final 

Report") submitted to PADEP by Cabot with this report. 

The 2010-2011 groundwater findings detailed in the Final Report are summarized below: 

• As is typical in groundwater sampling, total and dissolved metals were detected in 

most groundwater collected. Concentrations of all constituents were below their 

respective MSCs at the point of compliance ("POC") well, demonstrating attainment of 

the SHS R-U MSCs; and 

• No TCL VOCs or TCL SVOCs were detected in groundwater samples at 

concentrations above their respective SHS R-U MSCs for all samples. 

URS also conducted confirmational sampling to evaluate for soil impacts in the area of the 

seep. Arsenic and manganese in soil downhill from the well pad both exceeded their 

respective SHS R-U MSC in two of 12 randomly-located samples. These findings 

demonstrate attainment of the SHS R-U MSCs under the 75%-1 OX Rule (PA Title 25, 

§250.707(b)(1)(i)) for arsenic and manganese. Random sampling locations were determined 

using PADEP's systematic random sampling protocol .. 

5.2 Brooks 1 H Wellsite 

Sampling and analysis of soil from 9 test pits (18 samples) and surface water samples from 

two locations (2 samples) at the Brooks 1 H Wellsite identified the following: 

• MBAS and ORO were detected in three of the 18 samples analyzed; however, these 

constituents are indicator parameters and as such, are not regulated (there is not an 
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established MSC under Act 2). The regulated petroleum constituents in samples 

exhibiting DRO were present below the respective SHS R-U MSCs; 

• SVOCs were not detected above their respective SHS R-U MSCs; 

• None of the VOCs, SVOCs, and petroleum hydrocarbons were detected in surface 

water samples; 

• No metals were detected above the surface water quality criteria; and 

• Chloride and TDS were not detected in either surface water sample at concentrations 

above the surface water quality criteria. 

5.3 W. Chudleigh 1 Wellsite 

Sampling and analysis of soil from two soil borings (2 samples) and surface water samples 

from two locations (2 samples) at the W. Chudleigh 1 Wellsite identified that none of the 

constituents analyzed under the Pit/Frac Suite of compounds* (Appendix A- Table 2) were 

present in either the soil at concentrations above their respective SHS R-U MSCs or the 

surface water at concentrations above the surface water quality criteria numeric 

concentrations except for total aluminum and total iron in the unfiltered, downstream sample. 

Results for dissolved aluminum (not detected above the laboratory reporting limit) and 

dissolved iron (below the human health standard) indicate these constituents are associated 

with sediment collected from the stream. These observations are consistent with expected 

variability in sediment and surface water quality. They do not indicate releases or surface 

water impacts related to Cabot's operations at theW. Chudleigh 1 Wellsite. 

* The Pit/Frac Suite of Compounds was developed with input from PADEP to investigate the 

potential for the content of drill pits or hydraulic fracturing fluids to have been released into 

the environment. 

5.4 Costello 1 Wellsite 

Sampling and analysis of soil from two soil borings (2 samples) and surface water samples 

from three locations (3 samples) at the Costello 1 Wellsite identified the following: 

• Indicator parameters DRO, MBAS, and ethylene glycol were not detected in any of 

the soil or surface water samples analyzed; 
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• VOCs and SVOCs were not detected in soil above their respective SHS R-U MSCs. 

No VOCs or SVOCs were detected in surface water samples above the laboratory 

reporting limit; 

• Arsenic was present at 12.5 mg/kg in one of the two samples analyzed above its SHS 

R-U MSC of 12 mg/kg, which is within the range of naturally-occurring arsenic for 

soils. The remainder of the metals analyzed were not detected in soil above their 

respective SHS R-U MSCs. 

• Chloride and TDS were not detected in either surface water sample at concentrations 

above the surface water quality criteria; and 

• No constituent was present in any surface water sample above the surface water 

quality criteria except for total aluminum and total iron in the sample from the pond, 

which were above the surface water quality criteria for aquatic life. Results for 

dissolved aluminum (not detected above the laboratory reporting limit) and dissolved 

iron (below the human health standard) indicate these constituents are associated 

with sediment collected from the pondNo other metals or constituents were observed 

above the surface water quality criteria, as would have been expected if the 

aluminum and iron observations been attributable to drilling activities. 

5.5 Ely 1 H/5H/7H SE Wellsite 

Sampling and analysis of soil from four soil test borings (4 samples) and four test pits (8 

samples) at the Ely 1 H/5H/7H SE Wellsite identified the following: 

• For the soil samples for the soil test boreholes: 

o Indicator parameters MBAS and ASTM chloride in soil were not detected in 

three of the four soil samples. In the fourth soil sample, results for both 

parameters were only slightly above the laboratory reporting limits; therefore, 

neither is considered to be cause for concern; 

o Ethylene glycol was not detected above the laboratory reporting limit; 

o The VOCs acetone, methyl ethyl ketone (2-butanone), and toluene were 

detected below their respective SHS R-U MSCs. The SVOC m&p-cresols 

was detected above the laboratory reporting limit, but below its SHS R-U 

MSC. No other SVOCs were detected in the soil samples from the soil test 

boreholes. 
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a No metals were detected in soil samples at concentrations above their 

respective SHS R-U MSCs. 

• For the soil samples from the four test pits (8 samples), all analytes for parameters on 

the PA Short List for Diesel (Appendix A - Table 2) were not detected above the 

laboratory reporting limit. 

5.6 Ely 2 Wellsite 

Sampling and analysis of soil from two soil test boreholes (2 samples) and surface water 

samples from two locations at the Ely 2 Wellsite identified the following: 

• MBAS and ASTM chloride in soil were not detected in either of the two soil samples 

analyzed; 

• Ethylene glycol was not detected in soil in either of the samples analyzed; 

• The VOCs acetone, methyl ethyl ketone (2-butanone), and toluene were detected in 

soil below their respective SHS R-U MSCs. No SVOCs were detected in either soil 

sample. No VOCs or SVOCs were detected in surface water; 

• Arsenic was present in the two samples analyzed (19.6 and 15.4 mg/kg) above its 

SHS R-U MSC of 12 mg/kg, which is within the range of naturally-occurring arsenic 

for soils in the area. Other metals detected in soil were all observed at 

concentrations less than their respective SHS R-U MSCs; and 

• No constituent was detected in surface water above its surface water quality criteria 

for human health. No constituent was detected above its surface water quality criteria 

for aquatic life except total aluminum and total iron in the unfiltered downgradient 

stream sample. No other metals or other constituents exceeded its surface water 

quality criteria, as would have been expected to be observed if these results were 

attributable to drilling activities. The aluminum and iron observations are consistent 

with expected variability in sediment and surface water quality. They do not indicate 

impacts related to Cabot's operations at the Ely 2 Wellsite. 

5.7 Ely 4/6H Wellsite 

Sampling and analysis of soil from 7 test pits (14 samples) and surface water samples from 

two locations at the Ely 4/6H Wellsite identified the following: 
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• ASTM chloride in soil was detected in four of the 14 soil samples analyzed; however, 

this parameter is not regulated in soils, and there is not an established MSC under 

Act 2. Neither chloride nor TDS were detected in surface water above the State Water 

Quality Criteria. The concentrations of ASTM chloride in soil observed would not be 

expected to impact nearby surface waters or groundwater; 

• Indicator parameters ethylene glycol and MBAS were not detected in soil; 

• The indicator parameter ORO was detected in five of the 14 samples analyzed. 

Analysis of the samples for the PA Short List for Diesel shows that none of these 

compounds were present in the soil samples at concentrations above their respective 

SHS R-U MSCs; 

• No SVOCs were detected in soil samples above their respective SHS R-U MSCs; 

• VOCs and SVOCs, and the indicator parameters ethylene glycol, MBAS and ORO, 

were not detected in surface water samples above the laboratory reporting limit. 

Metals and chloride detected in surface water samples were at concentrations below 

their respective surface water quality criteria; and 

• The pH of two of the three surface water samples was outside of (lower than) the 

range of its surface water quality criteria for aquatic life. There was no observed 

impact to surrounding soils or water supplies from this localized observation and none 

would be expected. 

5.8 Gesford 2/7H NW Wellsite 

Sampling and analysis of soil from 16 test pits (33 samples) at the Gesford 2/7H NW Wellsite 

identified the following: 

• ASTM chloride in soil was detected in seven of the 33 soil samples analyzed; 

however, this constituent is not regulated in soil and there is not an established MSC 

under Act 2. Neither chloride nor TDS were detected in surface water above the 

State Water Quality Criteria. The concentrations of ASTM chloride in soil observed 

would not be expected to impact nearby surface or groundwater; 

• The indicator parameter MBAS was detected in soil in one of the samples analyzed; 

• Arsenic was detected above its SHS R-U MSC in 28 of the 33 samples analyzed, with 

a maximum observed concentration of 42.6 mg/kg, which is within the range of 
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naturally-occurring arsenic for soil. The rema1n1ng metals analyzed were all at 

concentrations less than their respective SHS R-U MSCs in all samples; and 

• VOCs and SVOCs analyzed were not detected in soil at concentrations above their 

respective SHS R-U MSCs. 

5.9 Gesford 3/9 Wellsite 

Sampling and analysis of soil from five soil borings (6 samples) and six soil test pits (13 

samples) and surface water samples from two locations at the Gesford 2H/9H Well site 

identified the following: 

• Indicator parameters ASTM chloride in soil, ethylene glycol, and MBAS were not 

detected in any of the six soil boring samples analyzed; 

• Arsenic was detected in soil above its SHS R-U MSC in each of the six soil samples 

from the soil borings, with a maximum observed concentration of 35.6 mg/kg, which is 

within the range of naturally-occurring arsenic for soil in the area. All other metals 

analyzed were all observed at concentrations less than their respective SHS R-U 

MSCs for all samples; 

• The VOCs detected were present at concentrations below their respective SHS R-U 

MSCs. No SVOCs were present at concentrations above their respective SHS R-U 

MSCs; 

• Potential diesel constituents were detected in both soil samples from one test pit (P1) 

at concentrations below their respective SHS R-U MSCs. These constituents were 

not detected in any of the remaining ten soil samples from the surrounding test pits; 

• Chloride and TDS were not detected at concentrations above their respective surface 

water quality criteria in either surface water sample; 

• VOCs and SVOCs, and the indicator parameter ORO were not detected in surface 

water samples above the laboratory reporting limit; and 

• Metals detected in surface water samples were not detected at concentrations above 

their respective surface water quality criteria. 
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5.10 Lewis 2 Wellsite 

Sampling and analysis of soil from two soil borings (2 samples) and 4 test pits (9 samples), 

and surface water samples from three locations at the lewis 2 Wellsite identified the 

following: 

• ASTM chloride in soil, ethylene glycol, MBAS, VOCs, and SVOCs were not detected 

in either of the two soil samples from the soil test boreholes; 

• Diesel constituents on the PA short list for Diesel were not detected above their 

respective laboratory reporting limits or their respective SHS R-U MSCs in the 9 

samples of soil samples from the test pits; 

• Chloride and TDS were not detected at concentrations above their respective surface 

water quality criteria in any of the three surface water samples; 

• VOCs and SVOCs, and the indicator parameter DRO were not detected in surface 

water samples above the laboratory reporting limit; and 

• No constituent was detected in surface water above its surface water quality criteria 

for human health. No constituent was detected above its surface water quality criteria 

for aquatic life except total aluminum and total iron in the unfiltered sample from the 

pond. No other metal or other constituent exceeded its surface water quality criteria, 

as would have been expected to be observed if these results were attributable to 

drilling activities. The aluminum and iron observations are consistent with expected 

variability in sediment and surface water quality. The aluminum and iron observations 

do not indicate impacts related to Cabot's operations at the lewis 2 Wellsite. 

5.11 Teel 5 Wellsite 

Sampling and analysis of soil from two soil test borings (2 samples) and surface water 

samples from three locations (3 samples) at the Teel 5 Wellsite identified the following: 

• VOCs and SVOCs, and the indicator parameters ASTM chloride in soil, ethylene 

glycol, MBAS, were not detected in the two soil samples from the soil test boreholes; 

• Arsenic was detected in soil above its SHS R-U MSC in one of the two soil samples 

analyzed, at a concentration of 14.1 mg/kg. This concentration is within the 

background range of concentrations of arsenic found in naturally-occurring, native 
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materials in the area of the Wellsite. Other metals analyzed were all observed at 

concentrations less than their respective SHS R-U MSCs. 

• VOCs and SVOCs were not detected in surface water samples above the laboratory 

reporting limit. Metals detected in surface water samples were observed at 

concentrations below their respective surface water quality criteria. 

• Chloride and TDS were not detected at concentrations above their respective surface 

water quality criteria in any of the three surface water samples; and 

• The indicator parameter ORO was detected in one surface water sample (upgradient) 

above the laboratory reporting limit. This finding was for the upstream sample and 

does not indicate any concern related to the Wellsite. 

5.12 Tee! 6 Wellsite 

Sampling and analysis of soil from one test pit ( 13 samples) and surface water samples from 

two locations at the Teel 6 Wellsite identified the following: 

• Ethylene glycol and regulated petroleum hydrocarbon constituents were not detected 

in any of the 13 soil test pit samples analyzed above the laboratory reporting limit; 

• lead was detected in soil but below its SHS R-U MSC; and 

• Constituents on the PA Short list for Diesel were not detected in surface water 

samples above the laboratory reporting limit. 

5.13 Teel 7 Wellsite 

Sampling and analysis of soil samples from two soil borings (2 samples) and surface water 

samples at four locations (4 samples) at the Teel 7 Wellsite identified the following: 

• ASTM chloride in soil, ethylene glycol, MBAS, VOCs, and SVOCs were not detected 

in either of the soil boring samples analyzed, with the exception of the VOC acetone 

(which is commonly associated with field sample preservation and laboratory 

handling), Acetone was present at concentrations below its SHS R-U MSC; 

• Metals detected in soil were at concentrations below their SHS R-U MSC; 

• Chloride and TDS were not detected at concentrations above their respective SHS R­

U MSCs and respective surface water quality criteria in each of the four surface water 
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samples. The pH of the water in one of the wetland samples was outside of (lower 

than) the range of its-surface water quality criteria for aquatic life; 

• The indicator parameter ORO and regulated petroleum constituents were not 

detected in any of the surface water samples in excess of the laboratory reporting 

limit. 

• VOCs and SVOCs were not detected in surface water samples above the laboratory 

reporting limit, with the exception of bis(2-ethylhexyl) phthalate in one of the samples 

from the wetland that was detected slightly above the laboratory reporting limit, but 

did not exceed the surface water quality criteria; and 

• No constituents were detected in surface water above its surface water quality criteria 

except total aluminum and total iron in the two samples from the wetlands, which 

exceeded the surface water quality criteria for aquatic life, and one sample from one 

of the wetlands, which exceeded the surface water quality criteria for human health. 

No other metals or other constituents were detected above their surface water quality 

criteria, as would have been expected had the results been attributable to drilling 

activities. The aluminum and iron observations are consistent with expected variability 

in sediment and surface water quality in pond and wetland environments. They do 

not indicate releases or impacts related to Cabot's operations at the Teel 7 Wellsite. 

In summary no constituent was detected above its respective Statewide Health Standard 

(SHS) residential, used-aquifer (R-U) Medium-Specific Concentration (MSC), except for 

manganese in a few isolated soil samples, and arsenic in soil. All Wellsites meet PADEP's 

standards under Act 2 for manganese and arsenic under the Statewide Health or the 

Background Standard. Arsenic in soil was detected above its SHS R-U MSC sporadically 

across the study area, both in soil and fill materials used to construct Wellsites. Arsenic or 

arsenic-based compounds are not known to be used in drilling or hydraulic fracturing or in 
.--·-·-·-·-·-·-·-·-·-·· 

substances that are alleged by! ''·'-'"'0"'"''m'! to have been released at the various Wellsites 
i-·-·-·-·-·-·-·-·-·-·i 

evaluated. The range of arsenic concentrations detected is narrow, with no soil sample 

showing arsenic above 42.6 mg/kg. Prior studies of naturally occurring arsenic in soil 

performed by Cabot in Dimock and Springville Townships have shown that the natural 

background concentration of arsenic has been up to 236 mg/kg. Arsenic at the observed 

concentrations is representative of the range of native content in soil and bedrock in the 

study area and within the naturally-occurring background concentrations in the area of these 
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Wellsites. The observed arsenic concentrations are, therefore, due to the presence of 

naturally-occurring minerals in the soil and sediment of the region. 

Concentrations of aluminum and iron in surface water samples collected from streams in the 

vicinity of the Wellsites is consistent with expected variability in sediment and surface water 

quality for streams near the study area, as reflected in data collected by the U.S. Geological 

Survey (USGS). USGS data for total aluminum ranges from not detected at the laboratory 

reporting limit to 6,600 ug/L. USGS for total iron ranges from not detected at the laboratory 

reporting limit to 325,000 ug/L. Samples collected as part of this investigation from streams 

observed concentrations of total aluminum ranging from not detected at the laboratory 

reporting limit up to 3,110 ug/L and for total iron from not detected at the laboratory reporting 

limit up to 3,120 ug/L. The observed results do not indicate a release or impacts to streams 

related to Cabot's drilling activity at any Wellsite. 

Concentrations of total aluminum and total iron observed in wetland environments and ponds 

sampled as part of this investigation observed total aluminum and total iron concentrations 

that range higher than in the streams sampled, but are still within the anticipated range of 

concentrations for the pond and wetland environments. In ponds and wetlands, aluminum 

and iron concentrations often vary widely due to a variety of naturally-occurring detritus and 

humic material that collects in areas of standing water and variables such as depth, rainfall, 

use, turbidity, and water chemistry. The observed results do not indicate a release or 

impacts to ponds or wetlands related to Cabot's drilling activity at any Wellsite. 
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Sample Identification 

Sample Date 
Parameter Units 
General Chemistry Analy.ses 
Percent Moisture (ASTM D2974-87} % 
Nitrogen, Amm onia (EPA 350.1} mg/kg 

Chloride (SM 4500-CI-E} mg/L 
Surfactants (MBAS SM 5540C} mg/L 
Ethylene Glycol (EPA 8015)_ mg/kg 
Me/siS Analyses'(6010a/l470J• 
Aluminum mg/kg 
Antimony mg/kg 
Arsenic mg/kq 
Barium mg/kg 
Beryllium mg/kg 
Boron mg/k_q 
Cadmium mg/kg 
Calcium mq/kg 

Chromium mg/kg 
Cobalt mg/kg 
Copper mg/kg 
Iron mg/kg 
Lead mg/kg 
Magnesium mg/kg 
Manganese mg/kg 
Molybdenum mg/kg 
Nickel mg/kg 
Potassium mg/kg 
Selenium mg/kg 
Silver mg/~g 

Sodium mg/kg 
Thallium m_g/kg ' 
Vanadium mg/kg 
Zinc mq/kq 
Mercury mg/kg 
VOC Analyses (8260) 
1,1.1-Trichloroethane mg/kg 
1,1.2 .2-Tetrachloroethane mg/kg 
1,1.2-Trichloroethane m_gjkg 
1,1-Dichloroethane mg/kg 
1.1-Dichloroethene mg/kg 
1 2.4-Trimethylbenzene mg/kg 
1,2-Dichlorobenzene mg/kg 
1,2-Dichloroethane mg/kg 

1 .2-Dicllloroethene (To taD mg/kg 
1.2-Dichloropropane mg/kg 
1 ,3,5-Trimethylbenzene mg/kg 
1 ,3-Qichlorobenzeme mg/kg 
1.4-Dichlorobenzene mg/kg 
2-Butanone (MEK) mg/kg 
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Table 4.1-1 
Analytical Results for Soil 

Black 1 H Well site 

Dimock Township 
Susquehana County, PA 

BLACK-1-81 

5/25/2010 
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SOIL 
BLACK-1-82 Residential Used Aquifer 

MSCs1 

5/25/2010 

6.2 NS3 
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5 NS 
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Sample Identification 

Sample Date 
Parameter Units 
VOC Analyses (82B0) 
2-Hexanone mg/kg 
4-Methyl-2-oentanone (MIBK) mq/kq 
Acetone mg/kg 
Benzene mg/kg 
Bromodichloromethane mg/kg 
Bromoform mg/kg 
Bromomethane mg/kq 
Carbon disulfide mg/kg 
Carbon tetrachloride mg/kg 
Chlorobenzene mg/kg 
Chloroethane mg/kg 
Chloroform mg!kg 
Chloromethane mq/kq 
cis-1 ,2-Dichloroethene mg/kg 
cis-1 ,3-Dichloropropene mg/kg 
Dibromochloromethane mg/kg 
Ethyl benzene ma/kq 
lsopropylbenzene (Cumene) mg/kg 
m&p-Xylene mg/kg 
Methylene Chloride ma/kg 
Methyl-tert-buttl ether mq/kg 
Naphthalene mg/kg 
n-Butylbenzene mg/kg 
n-Propylbenzene mg/kq 

a-Xylene mg/kg 
p-lsopropyltoluene mg/kg 
sec-Butyl benzene mq/kq 
Styrene mq/k_q 
Tetrachloroethene mg/kg 
Toluene mg/kg 
TOTAL BTEX mg/kg 
trans-1 ,2-Dichloroethene mq/kq 
trans-1.3-Dichloroprooene mq/kg 
Trichloroethene mg/kg 
Vinyl chloride mg/kg 
Xylene (Totaj,) mg/kq 

1 svoe Analv$6s f8270J 

1 ,2-Dichlorobenzene 
, 1.2,4-Trichlorobenzene mg/kg 

mg/kg 
1, .3-Dichlorobenzene mg/kg 
1 A-Dichlorobenzene mqfkg 
2.4,5-Trichlorophenol 1119/k~ 
2,4 6-Trichlorophenol mg/kg 1 

2 ,4-Dichlorophenol mg/kg 
2,4-Dimethylphenol mq/kq 
2 .4-Dinilrophenol mg/kg 
2,4-Dinilrotoluene mg/kg 
2.6-Dinitrotoluene mq/kq 
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Table 4.1-1 
Analytical Results for Soil 

Black 1 H Well site 

Dimock Township 
Susquehana County, PA 

BLACK-1-81 

5/25/2010 

NL• rc ·'·' :;..., , 

0.107 

t !C' IC •)OG7 ; 

1'! !:: ((i.00b l 

)'j[l (0 :JOt-:71 

.'· C: '[:_O.::.:O 'i ': 
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:~o (0.:>..6) 

BLACK-1-82 

5/25/2010 

0.225 

~L .~ .00821 

i< D (C.OOC.$'. 

i :c. (0.0023) 

~-.1 ::.• ;' O_QO t~ :~\ 

SOIL 
Residential Used Aquifer 

MSCs1 

1.1 
290 

3,300 
0.5 
8 
8 

150 
0.5 
10 
23 
8 
3 
7 

0.66 
8 
70 

600 

0.5 
2 

25 
950 
290 

NS 
350 
24 
0.5 
100 
NS 
10 

0.66 
0.5 
0.2 

1,000 

27 
60 
61 
10 

2 300 
11 
2 

73 
7.3 

0.21 
3.7 
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Sample Identification 

Sample Date 
Parameter 
SV0C Anatyses.TB270) 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol( a-Cresol) 
2-Nitroaniline 
2-Nitrophenol 
3&4-Methylphenol(m&p Cresol) 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenylphenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenylphenyl ether 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo{a)pyrene 
Benzo{b }fluoranthene 
Benzo_(g , h,i)perylene 
Benzo(k)fluoranthene 
Benzyl alcohol 
bis(2-Cilloroetlloxy)m ethane 
bisT2-Chloroethyl) ether 
bis(2-Chloroisopropyl) ether 
bis(2-Ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Dibeni(a.ll)anthracene 
Dibenzofuran 
Diethylphthalate 
Dim ethylphthalate 
Di-n-butylphthalate 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Hexachloro-1.3-butadiene 
Hexachlorobenzene 
Hexachlorocyclopenladiene 
Hexachloroethane 
lndeno(1.2,3-cd)pyrene 
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Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg!kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
ma/kg 
mg/kg 
m_g/kg_ 
mg/kg 
ma/kg 
mg/kg 
mg/kg 
mg/kg 
mglkg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg!kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/Jsg_ 

Table 4.1-1 
Analytical Results for Soil 

Black 1 H Well site 

Dimock Township 
Susquehana County, PA 

BLACK-1-81 

5/25/2010 

!·-;:_/ -:=:.3513) 

BLACK-1-82 

5/25/2010 

;. 0 ',)_87-' 

:'·-!Li (0 . .3..:-s ; 

SOIL 
Residential Used Aquifer 

MSCs1 

6,200 
4.4 
600 
180 
11 
29 

8.3 
1.1 

0.37 
NS 
37 

0.42 
NS 
3.3 
6 

2,700 
2,500 
350 
5.7 

0.57 
5.7 
180 
57 

1,800 
11 

0.015 
30 

130 
3,000 
230 
0.57 
95 

2900 
NS 

1500 
8,800 
3,200 
3,000 

10 
0.96 
91 

0.56 
5.7 
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Table 4.1-1 
Analytical Results for Soil 

Black 1 H Well site 

Dimock Township 
Susquehana County, PA 

SOIL 
Sample Identification BLACK-1-81 BLACK-1-82 Residential Used Aquifer 

MSCs1 

Sample Date 5/25/2010 5/25/2010 
Parameter Units 
SVOC Ana/YSSS {8270) 
lsqphorone mg/kg •\'C.':.:;rii fc ~ .. ;,~£\ 10 
Naphthalene mg/kg .~!~ ,·c.3.oe1 r-·: 0 3 '31 25 
Nitrobenzene mg/kg ND r::.~,~~ I<'Li 'J.,:,4~ l 7.3 
N-Nitroso-di-n-propylamine mg/kg ND ~~-=4~ r-IC S.}-J l 0.0094 
N-Nitrosodlphenylamlne mg/kg r w ro.3-:: . .:J' N[t 1G.3<lcfl 20 
Pentachlorophenol mg/kg ,.JQ (J.aSS\ NC (.:J.!i'i'!i 5 
PhEmanthrene mg/kg ·•D ... ':' .. e, 

.... ...;r--- ~ " i\l'C r.::.34eJ 10,000 
Phenol mg/kg NCl rO .S-ic:i NC tr, .:J4ei 200 
Pyrene mg/kg rJo 'o.:: .... ,5, r•Dn.>:-1 2,200 

Notes: 
1 = Medium-specific Concentrations (MSCs) were established from the Residential, Used Aquifer with TDS < 2500 MSCs 

Soil to Groundwater Numeric Values listed in Appendix A, Table 3 and Table 4 of 25 PA Code Section 250, 
Administration of the Land Recycling Act (Act 2) regulations. 

2= NO (3.0} = Parameter not detected at the detection limn specified in parentheses. 
3=No Standard 
4=as Chromium Ill. 
5=as cis-1 ,2-dichloroethene 
6=as Total xylenes. 
7 =as p-Cresoi 
I 12.5 !=Result exceeds SHS Residential, Used Aquifer MSC 

Page 4 of 4 
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Table 4.1-2 
Analytical Results for Soil (Seep Area) 

Black 1H Wellsite 

Dimock, Township 
Susquehana County, PA 

Sample Identification BLK1 H-1 BLK1 H-2 BLK1H-3 
6/29/2010 

BLK1H-4 BLK1H-5 BLK1H-6 BLK1H-7 BLK1H-8 BLK1H-9 BLK1H-10 BLK1H-11 BLK1H-12 
Sample Date 6/29/2010 6/29/2010 6/29/2010 6/29/2010 6/29/2010 6/29/2010 6/29/2010 6/29/2010 6/29/2010 6/29/2010 6/29/2010 

Parameter Units 
General Chemistry Analyses (ASTM 02974-87) 

Percent Moisture % 21.5 29.9 30.4 24.8 29.2 43.5 28.2 22.5 27.5 19.6 

Metals Analyses (601fJ/7470) 

Aluminum mg/kg 13,500 948 15,100 10,300 14,700 18,900 15,100 15,000 12,400 13,200 

Antimony mg/kg 0.63 iiO(OW 
Arsenic mg/kg 6.2 8.6 11.4 5.6 10.6 8.8 27.7 6.1 14.9 9.3 

Barium mg/kg 179 14.4 304 85.6 246 366 351 172 268 236 

Beryllium mg/kg 0.5 3.4 0.94 0.38 0.84 2.7 1.2 0.54 0.82 0.76 

Boron mg/kg \~ ,5) ND_f_-!.1\ ;.J) (5.1) \JD ("' = 
Cadmium mg/kg 0.24 ·-1r ;o.::t 0.21 ,D(:. : ; IL' (i.23; 0.38 0.3 0.2 0.25 

Calcium mg/kg 1,030 659 2,050 344 2,500 1,740 2,360 573 835 1,080 

Chromium mg/kg 12.4 15.2 15.8 10.8 14.7 16.5 18.8 13.4 10.3 11 

Cobalt mglkg 6.5 9.8 13.0 6.2 12.3 21 .5 21.4 6.8 22.6 15 

Copper mg/kg 8.2 88.0 15.8 4.4 13.7 18.2 25.6 7.8 15.1 13.9 

Iron mg/kg 21,900 5,580 20,500 21,000 19,700 20,200 23,500 22,900 19,600 16,600 

Lead mg/kg 24.0 14.4 28.5 37.6 28.8 40.8 51.6 22.3 66.3 24.0 

Magnesium mg/kg 2,170 119 3,240 1,730 3,540 2,800 3,180 2,570 2,620 2,250 

Manganese mg/kg 418 5 1,070 509 415 2,130 1,870 756 2,060 1,470 

Molybdenum mg/kg 2.7 IC'' E ,, ' ,. 

Nickel mg/kg 12.4 39.5 17.1 8.6 17.4 24.2 17.4 13.7 15.6 13.4 

Potassium mg/kg 1,410 438 1,470 1,300 1,520 1,420 1,450 1,390 1,070 1,020 

Selenium mg/kg 4.5 0.59 \t!J o-. I : '.: 
Silver mg/kg 0.25 0.29 0.29 .. -. (0 25' 0.21 0.21 0.15 0.14 

Sodium mg/kg :: t59~' :. Jt.· 
Thallium mg/kg i: : •. 'J J ,'!.T r:. ·.::' ·;u 11 3 l... ' , 'I( .3 
Vanadium mg/kg 20.4 46.9 19.6 20.4 17.4 20.7 21.4 20.2 14.7 15.1 

Zinc mg/kg 62.3 29.1 68.9 42.5 66.4 82.5 55.5 64.8 60.1 67.2 
;;:; ·-. 7' Mercury mg/kg 'lr' -. j 2l 

.... _, ,,,., 
_,,.,I J ' - ~~ r~ :. r j : ( .. 

Notes: 
1 = Medium-Specific Concentrations (MSCs) were established from the Residential, Used Aquifer vvith TDS < 2500 MSCs Soil to Groundwater Numeric Values listed in 
Appendix A, Table 3 and Table 4 of 25 PA Code Section 250, Administration of the Land Recycling Act (Act 2) regulations. 

2=1\Jo Standard 
3= , ~- ::: ·:' • =Parameter not detected at the detection limit specified in parentheses. 
4=as Chromium Ill. 
I 27.7 I=Result exceeds SHS Residential , Used Aquifer MSC 

28 22.3 

13,200 15,200 

7.0 9.1 

691 187 

0.52 0.74 

2,890 884 1 

14.1 14.8 

7.8 11.6 

12 .3 14.4 

18,700 23,400 

23.7 20.6 

2,890 3,400 

331 422 

r: 
13.6 15.9 

1,880 1,100 

.:· .c- .. J. ''-:) -- ::'-

0.18 0.27 

:- . 1.-· 

18.6 19.5 

63.8 61.2 

.::. - .. NO·,. _, 

SOIL 

Residential Used 

Aquifer MSCs 1 

190,000 

27 

12 

8,200 

320 

1900 

38 

NS 

190,0004 

50 

8,100 

150,000 

450 

NS 

2,000 

650 

650 

NS 

26 

84 

NS 

14 

1,500 

12,000 

10 

P~no 1 1"'\f 1 
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Parameter 
GersruEJ} Otfemfs!rv 

Sample Identification 

Sample Location 

Sample Date 

Units 

Table 4.1-3 
Analytical Results for Surface Water 

Black 1H Wellsite 

Dimock Township 
Susquehanna County, PA 

BLACK#1 
A 

Downgradient 

121912009 

BLACK#1 
B 

Sidegradient 

1211012009 

Surface Water Quatltv Crlterla1 

Fish and 
Aquatic Life 

Criteria­
Chronic 

Fish and 
Aquatic Life 

Criteria- Acute 

Human Health 
Criteria 

Acfdlty, T otal (SM 23108) mg/L .; '·: ~1• ··'!' '{ 0 : NS' NS NS 
Alk81inilv. Total as CaC03 {SM 23208} mQ/L 10 22 NS NS NS I 
~N~i~tro~q·e~n~· ~A~m~m~o~n~ia~(~E~P~A~3~5~0-~1~· ---------f--~m~olll~-+---'~'~~~~v~-4--~··-~·~·~~-4----~N~S=----+----~N~S~---+----~N~S~----
Chloride SM 4500-CI-E' moiL 141 42 NS NS 250 
Surfactants (MBAS. SM 5540C) moiL '<;:; '[ •'-" • ._ 3 , NS NS NS 

[pH SM 4500-H+B Std. Units 7,0 7.3 6.0-9.0 NS 
Total Dissolved Solids SM 2540C) moiL 234 106 NS NS 750 
Diesel Comoonents (ORO. EPA 8015B Mod) moiL • C ·c: ·. '!::. rc. ·. C • NS NS NS 
TPH (C06-C10) (GRO. EPA 8015B Mod) ugll • c.' <':l •~ i HJ ::!00• NS NS NS 
Total Petroleum Hydrocarbons EPA 1664A) mgiL "': •, ( '":J ·• r· NS NS NS 

Aluminum uo/L 759 144 NS 750 NS 
Antimonv uaiL 220 1,100 5.6 
Arsenic uo/L 150 340 10 
Barium uo/L 599 63 4,100 21,000 2.400 
Beryllium uoiL ~!D ' " 01 NS NS NS 
Boron ugiL 1.600 8100 3,100 
Cadmium ug/L NS NS NS 
Calcium ug/L 37,300 10,000 NS NS NS 
Chromium ug/L NS NS NS 
Cobalt uo/L He ::: C\ 19 95 I NS 
Copper ug/L !'1:· (5( NS NS I NS 
Iron ug/L 693 107 1,500 1,5oo· I NS' 
Lead U.Q/L ·,[ r:H:i Ns N1! T NS 
Maonesium uo/L 7.360 2 080 NS NS NS 
Manganese UQ/L 234 6.8 NS NS I 1,000 
Molybdenum ua/L •j ... )t NS NS NS 
Nickel ua/L NS NS NS 
Potassium ua/L 1.990 4 670 NS NS NS 
Selenium ug/L NS NS NS 
Silver UQ/L NS NS NS 
Sodium uq/L 33,400 19.500 NS NS NS 
Thallium ug/L ·.:: (t(; C' 13 65 I 0.24 
Vanadium uo!L 100 510 NS 
Zinc ua/L 12 NS NS NS 
Mercurv up/L NS NS NS 
Dissolved MetaJs Anstvse.s {iJOUJ!rtJ7Dl 
Aluminum. Dissolved u~/L NS NS NS 
Antimonv. Dissolved u~IL NS NS NS 
Arsenic. Dissolved ug/L NS NS NS 
Barium , DissoJved uwL 437 70.4 NS NS NS 
8ervllium. Dissolved ug/L ·m r1 01 NS NS NS 
Boron. Dissolved ug/L NS NS NS 
Cadmium. Dissolved uo!L •·~ - I •, ".:; \ 0.25 2.01 NS 
Calcium. Dissolved ua/L 36 800 10.700 NS NS NS 
Chromium. Dissolved ua/L 74.1 569.8 NS 
Cobalt. Dissolved ua/L -''Cr~c NS NS NS 
Copper Dissolved ua/L ~~c 'f.J" 9.0 13 NS 
Iron, Dissolved ug/L NS NS 300 
Lead. Dissolved ua/L 2.5 64.6 NS 
Ma~nesium, Dissolved l.la/L 6,920 2,290 NS NS NS 
Man(lanese, Dissolved uci/L 29 7.8 NS NS NS 

I Molybdenum. Dissolved uq/L 20.6 11 .4 NS NS NS 
Nickel, Dissolved ua/L 52 470 610 
Potassium. Dissolved ua/L 1.850 5,180 NS NS NS 
Selenium, Dissolved ua/L ~ .. i.-- .':: c·. 4.6 NS NS 
Silver, Dissolved ug/L NS 3.2 NS 
Sadiurn Dissolved un/L 32 000 21 ,000 NS NS NS 
ThaiJium,.Dissolved UQ/L "'0' :11 NS NS NS 
Vanadium. 'Dissolved __j[ uCi/L NS NS NS_ 
Zinc, Dissolved ua/L 120 120 NS 
Mercury, Dissolved uo/L 0.77 1.4 0.05 

P.,. 1 "' 4 
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Sample Identification 

Sample Location 

Sample Date 

Parameter Units 
vo~ Anflly&fls ll1260 
1, 1,1-Trichloroethane ug/L 
1,1 ,2.2-T etrachloroelhane ug/L 
1,1 ,2-Trichloroethane u fL 
1.1-Dichloroethane uoiL 
1.1-Dichloroethene u<lil 
1.2, 4-T richlorobenzene ua/L 
1.2,4" Trimethylbenzene u<lil 
1 2-Dichlorobenzene u<liL 
1 ,2-Dichloroethane ' 

ug/L 
1,2-Dichloroethene {Total) ug/L 
1 ,2-Dichloropropane ug/L 
1.3.5-Trimethylbenzene ug/l 
1.3-Dichlorobenzene ug/l 
1.4-Dichlorobenzene UQ/l 
.2-Bulancne (MEK ug/L 
2-H.exanone u ll 
4-Methvl-2-oentanone (MIBK ' ua/l 
Acetone uofl 
Benzene uall 
Bromochloromethane uoll 
Bromodichloromethane uo!L 
Bromoform ugfl 
Bromomethane ugfl 
Carbon disulfide ug/L 
Carbon tetrachloride ug/L 
Chlorobenzene ug/L 
Chloroelhane ugfl 
Chloroform uo/L 
Chloromethane uafl 
cis-1 ,2-Dichloroethene uafl 
cis -1 ,3-Dichloropropene UQ/L 
Dlbromochloromethane ug/l 
Elhvlbenzene UQ/L 
lsoproovlbenzene Cumenel UQ/l 

m&p-Xvlene ua/L 
Meth lene Chloride ua/l 
Methyl-tert-butvt ether ua/L 
Naphthalene ua/L 
n-Butylbenzene uofl 
n-Propylbenzene ua/L 

a-Xylene ua/L 
p-lsopropyltoluene uo/L 
sec-Butvlbenzene ugfl 
Styrene ug/l 
T elrachloroethene ug/L 
Toluene ug/L 
trans-1.2-Dichloroethene ua/L 
trans-1 3-Dichloropropene ua/L 
Trichloroethane uafl 
Vinyl chloride U.Q/l 
Xylene {Total) u<liL 

DIM0209034 

Table 4.1-3 
Analytical Results for Surface Water 

Black 1H Wellsite 

Dimock Township 
Susquehanna County, PA 

BLACK#1 BLACK#1 
A 8 

Downgradienl Sidegradienl 

1219/2009 12/10/2009 

•.:c., u t -- . -
J - ·-·· 1 - , .... ~ .. .. -- - '-
. : ··, ~, c C!, 

1 ~· ::: r -- •• ;::. ! :l -- ..... , ~- -- ·' ~ Ou u 

~ ·-, ~' h=· . ;:; ,, -/ .:; <J;,t ~:. 

.•:... ·- .1 '·!C ::ii• 
•c · ;; · iC" I ' ;}I 

., Jr:_. • ·l :' t -. ' -

~~- • t :'1 \::. .. ~ 
].:· ;" ~ :-- ) t-ID • Ct 

r ~ { ~· '\f .U llC.v· 
~(·i·.:.,. I • ! ~· ) { -.I Q Q, 

(..t~ l"t C;~ ··C r·t. ., 
rL · /'i ~l .,,- r ev 
:•• , •• (,1 ··t: :II 
.,c .. :-.. ,:. . -
•0: . ":s ·!~ ., -
I=:" ~1 ND ·,-I 
·IV ·,,c 'I- , :.l 
~.:. .:;, f(' ': : . 
1\1 :) : , .. , 

~,l- •: 
\ C' I' . \) i ., :t' ~·. (i 

. : o v - 't. G' 
<: I . !::· ·.r·. (' 

t :: ' - ' >r I "j ,:•~ 

t"~ - "''\ .j' ' -I :I 
·tO : ' ':'I 't' i: 
~·c: ' :r , . .. t· !:' 

NC' ,, J (;~~ ":)' 

.!: ;' j (' '. i•:L.:. [ '1 L ~ 

r·L, ·-:. G't o.: .. -, :>1 
·Ji 0\ :,:c ! ·~ =, 
' ' 0 H:: I 

... ~ r_ '~ · t 'C "'2. :"! 
·:DH il' r ... •£: ., .j, 

.u:: :1 ·'lC I ' -,1 
•r::-oc, 01 [\; [ ( i r:, : 

err·.:,. "''[,n ;:·. 

IVO (' "' 
I • • , , Q\ 

'"''· (\) •·I( t ll 

·:: " 01 r c c-. OJ 
:c ,, J' riG I •' 

I .:::: : ~ C ~ I~Dn ~~ 

""' ( 
C.l ,.;;:_ ,, c ~ 

N;;' I) 01 c~:: (\ill 
,<G il 01 ,, 11 - l 

··:. t: ('\ ' !:. r::: ... t 

Surface Wator Qualltv Criteria 1 

Fish and 
Fish and 

Aquatic Life 
Aquatic Life 

Human Health 
Criteria-

Criteria- Acute 
Criteria 

Chronic 

610 3,000 NS 

' 
210 1.000 0.17 
680 I 3.400 0.59 

NS NS NS 
1.500 7 500 33 

26 130 35 
I NS NS NS 

160 820 420 
3100 15,000 0.38 

NS NS NS 
2.200 11,000 NS 

I NS NS NS 

I 69 350 420 

I 150 730 420 
32,000 230,000 21,000 

I 4,300 21,000· NS 
I 5,,000 26,000 NS 

86,000 450 000 3,500 
130 _640 1.2 
NS NS NS 

I NS NS 0.55 
370 1,800 4.3 

I 110 550 47 

I NS NS NS 
560 2,800 0.23 
240 1,200 I 130 
NS NS NS 
390 1,900 5.7 

5,500 28,000 NS 
NS NS NS 
61 310 0.34 
NS NS 0.4 
580 2.900 530 
NS ' NS NS 

210 1,1005" 7o.ooo• 
2.400 I 12,000 4.6 

NS NS NS 
43 140 NS 
NS NS NS 
NS I NS NS 

210' I 1100 70,000 
NS I NS NS 
NS I NS NS 
NS I NS NS 
140 I 700 0.69 
330 I 1,700 1,300 

1,400 6.800 140 
61 310 0.34 

450 2,300 2.5 
NS NS 0.025 
210 1,100 70,000 

P"oo2oo4 
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Sample Identification 

Sample Location 

Sample Date 

Parameter Units 
SV(II,C Ail81~ (8Z70) 
1 ,2.4-Trlchlorobenzene ug/L 
1 ,2-Dichlorobenz.ene ugll 
1 ,3-Dichlorobenzene ug/L 
1 A-Dichlorobenzene ug/L 
1-Methylnaphlhalene ug/L 
2.4.5-Trichlorophenol ugll 
2.4 ,6-Trichlorophenol ug/L 
2.4-Dichlorophenol ug/L 
2.4-Dimethvlphenol ug/L 
2 4-Dinilrophenol ug/L 
2.4-Dinitrotoluene I ug/L 
2,6-Dinitrotoluene ugiL 
2-Chloronaphthalene ug/L 
2-Chlorophenol ug/1. 
2-Melhylnaphthalene ug/L 
2-Methylphenol(o-Cresol) U!J, 
2-Nitroaniline ug, L 
2-Nitrophenol uq,L 
3&4-Methylphenol m&p Cresol uq,L 
3.3'-Dichlorobenzidlne ug/L 
3-Nitroaniline ugll 
4.6-Dinitro-2-methylp_henol ug/L 
4-Bromo!lhenylphenyl ether ug/L 
4-Chloro-3-methylphenol ug/L 
4-Chloroaniline ugll 
4-Chlorophenylpheny1 ether ug/L 
4-Nitroaniline ug/L 
4·Nitrophei101 U!lll 
Acenaohthene ug/L 
Acenaphthvlene ugll 
Anthracene ug/L 
Azobenzene ug/L 
Benzo a )anthracene UQ/l 
Benzo a pyrene u~IL 
Benzo b)fluoranthene uq/l 
Benz ,h,i)perylene uQ]L 
Benzo k)fluoranthene uQIL 
Benzoic acid uo/L 
Ben;,~l alcohol ug/L 
bis(2-Chloroethoxy)methane ug/L 
bis(2-Chloroethyl) ether uo/L 
bis(2-Chloroisopropyl) ether ug/L 

1 bis(2-Ethylhexyl)phthalate ug/L 
I BulVibenzylphthatate uq/L 
Carbazole UQ/l 
Chrvsene ug!l. 
Dibenz(a.h anthracene UQ/L 
Dibenzofuran I uQIL 
Diethylohthalate ug/L 
Dimethylphthalate uo/L 
Di-n-bulylphthalate ug/L 
Dl-n-oclylphlhalate I ug/L 
Fluoranthene i ug/L 
Ftuorane ug/1. 

DIM0209034 

Table 4.1-3 
Analytical Results for Surface Water 

Black 1 H Wellsite 

Dimock Township 
Susquehanna County, PA 

BLACK#1 BLACK #1 
A B 

Downgradienl Sidegradienl 

12/9/2009 12110/2009 

~""""! ,~ I .. ;; ·, 
1" - :fi- i} (·j~ : . 

._ ""'' . .. , -· , ...oil 4 L -
····:: '" ·- . 
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"<~:: . ., . -' . . 
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t\!C t1 ·t ; •l:.. ,, 
"~ '' , , ~ l l jl-: ,-. •I 

r ~r~ t 1) .; J r• " 
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~~ fl "! , :; I 
· U r:! f' , .. •:: ... if: 
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Surface Water Quality Criteria 1 

Fish and 
Fish and 

Aquatic Life 
Aquatic Life 

Human Health 
Criteria- Criteria 
Chronic 

Criteria- Acute 

26 130 35 
160 820 420 
69 350 420 
150 730 420 
NS NS NS 
NS I NS NS 
91 I 460 1.4 

I 340 1,700 77 
130 I 660 380 
130 I 660 69 
320 1,600 0.05 
200 990 0.05 
NS I NS 1,000 
110 560 81 
NS NS NS 
:NS NS NS 
NS NS NS 

1,600 8,000 NS 
NS NS NS 
NS NS NS 
NS NS NS 
16 80 13 
54 270 NS 
NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 
470 2,300 NS 
17 83 670 
NS NS NS 
NS NS 8.300 
NS NS NS 
0.1 0.5 0.0038 
NS NS 0.0038 
NS NS 0.0038 
NS NS NS 
NS NS 0.0038 
NS NS NS 
NS NS NS 
NS NS NS 

6,000 I 30 000 0.03 
NS I NS 1400 
910 I 4,500 1.2 
35 If 140• 150 
NS i NS NS 

' 
NS NS" 0.003_8 
NS t:JS 0.0038 
NS NS NS 
aoo 4.000 17,000 

I 500 2500 27,000 
I 21 110 I 2.000 
' NS I NS NS 

40 200 130 
NS NS 1,100 
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Sample Identification 

Sample Location 

Sample Date 

Parameter Units 
sv_ac Analvus IB270J COI!Iillued 
He:<achloro-1,3-butadiena ugll 
Hexachlorobenzene ug/L 
Hexachlorocyclopentadiana ug/L 
Hexachloroalhane uwL 
lndeno(1 ,2,3-cd]pyrene ug/L 
lsophOrone ug/L 
Naphthalene ug/L 
Nitrobenzene u~/L 
N-NilrosodJmethyJamine u~/L 
N-Nitroso-dJ-n-propvtamine uc/L 
N-NflrosodiphenyJam•ne UW\-
Pentachlorophenol ugll 
Phenanthrene ug/L 
Phenol ug/L 
Pyrena ug/L 

Notes: 

Table 4.1-3 
Analytical Results for Surface Water 

Black 1 H Wells Ita 

Dimock Township 
Susquohanno County, PA 

BLACK #1 BLACK #1 
A B 

Downgrad!ent Sidegradlent 

1219/2009 12/10/2009 

,.- ' ·· D I . ~ I 
t~C ,, \~~ t• 
o\J(JI, \ ···: ~/ 
;._ ~ ' [; ( 

.Jc; h ' ~~D 1 • 

A!j l'f1). ,., [1 

:·.0. "• r• .. . 
1 IJ ,. "'1 .•1::--
:•o n .l -::::. ' 
ND ·"" ~ ·1 i,l~ n ,., 

1-!D !1 11 ~·!~ ~~ I 
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I·!DP ,, t·JD !~ · i 
1-.lD /1 •q ·' C(1 . ·1 
, ,:~ ~ ., ~ ·H:: • , 

Surface Watar Quail tv Criteria 1 

Fish and1 

Fish and 
Aqu~llc Lifo 

Aquullc Life 
Human Health 

Criterln-
Criteria- Acute 

Criteria 
Chronic 

2 10 0.44 
l NS NS 0.00028 
I 1 5 40 
I 12 60 lA 

NS NS 0.0038 
2,100 10,000 35 

I 43 140 NS 
810 4.000 I 17 

3,400 17,000 0.00069 
NS NS i 0.005 
59 300 3.3 
4.0 5.3 I 0.27 
1 5 IllS 

NS NS I 21 ,000 
NS NS 830 

'~Values from 25 Pa Code Chapter 93.8, Table 5; values assume a pH of 6.5 SU and hardness of 100 mg/L, where applicable. Values provided for 
chromium are for chromium Ill . Values for chloride, TDS, pH, manganese and Iron from 25 Pa Code Chapter 93.7, Table 3. 

"=NO (1 0) ~Parameter not detected at the detection lim~ specified in parenlheses. 
'"No Standard. 
·~ The specific water qual~y criteria for total recoverable iron is for aqua~c life uses and is expressed as a 30-day average concentration. The water 
quality criteria for human health Is expressed as dissolved Iron. See 25 PA Code Section 93.7. 

•~ As !olaf xylenes. 
I 5.8 I= Result exceeds applicable surtace water qual~y criteria. 
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P01rameter 
Se 

Locallon 
Sample Identification 

Sample Date 

Percent Moisture ASTM D297d..B7 
Nitrogen AmtnO!"'Ja EPA 350.1 

H EPA 00•\5 
ChlorWe SM 4:JQO-CI·El 
Sw:factanls MBAS 
Diesal ComtJocenls EPA B01.5B.Mod 
TPH C06-C1Q G A 801.513 Mod 
EthyJene GIYfol 8015 
Meta!~ 0010B/7tl7t 
Alum.lnum 

Arnenic 
Barium 
Be JJ1um 

Cadmium 

Sld.Unttr. 
mg/1. . 
m /kg 

m/k 

mlk 

Broohs 1H Broohs 1H Broohs 1H 
8RK-1H-P1A BRK-1H-P18 8RK-1H-P2A 

512512010 5/25/2010 5/25/2010 

6.1 
r·10r,:0 1 

. . ::0 ,01 
13.3 

N::\fi.U l 
'·i::::-; .. S'( 

10. 1 
6 .2 

\o._i) IH)"") 

"' '"~ , 

13.2 
41 

J~J : '}, } ~ 

t!~ :r}1 ffi 

... ~ 76 
.),:_c ,, !J.l 
~n r~ u-c~ 

Brooks 1H I Brooks 1H 
BRK-1H-P28 , 8RK-1H-P3A 

5/25/2010 5.1"251"2010 

9. 1 
8.8 

t-.0 '"30~ 
;.·:i- ·o-:.; 

6.1 
ii!J i 3C 

MD C.'\,1; 
~-:) ''' 5 • 
;alo ~;-c.2~ 
MO'l~ -

Brooks1H 
BRK-1H-P3B 

5/2512010 

t 2.3 
18.8 

~(7.S , 

... ::ta.-;; 
JI'~!IO-;:t 

Broolrs1H 
BRK-1H-P4A 

6.8 
.•f'C 

Table 4.2-1 
Test Pit Analytical Results for Soli 

8rooks1HWellslte 

Dimock Township 
SusquehanaCounty, PA 

Broohs1H Broohs1H 
BRK-1H-P4B BRK-1H-P5A 

512512010 512512010 

97 
5.7 
5.9 

NCr~"J· 

:r-r.;(::-.1 .:.: 
·:i.) ,._ .. 3; 

>-o ·fi .9• 

15.2 
61. .5 
5.6 

~';' 5 
:-.~IItle·· 

Broohs 1H Brooks 1H Broolf.s 1H 
BRK-1H-PSB BRK-1H-P6A BRK-1H-P6B 

12 
7.5 

·'i:: . ;:_'j ~ 

~ OIG.1 C1 

C/1 ~ 
1\.:) f''.:-" 

6.3 8.9 
JLB •o:s ~' 

:-.::; ;::..::;; 
~'0fi)1Ql 

JO._:lr"'' 

'4 :.. ' 93" loiCHL'S! 
HQ ' I:J :; 'w~ftf;.a• 

Brooks 1H Brooks 1H Broolls 1H Brooks 1H Brooks 1H Brooks 1H 
BRK·1H-P7A BRK-1H-P78 BRK·1H-P8A BRK-1H·P8B BRK-1H-P9A 8RK-1H-P9B 

6.3 
3 

,,':!J f D 
:.-s-:~.3' 

f'1Dn:7' 
~'PliO G. 

6.6 
"-C I"!J l 

0.19 
.-;l:f7,:)t 

••CH1L 21 

"''':lf'-C(.J 

5125/2010 

8.4 
6.8 

~;o •:: G~ 

···tHJ'tn 

.. ;:; •~:.; . 

.. lJ Cli 

'{- ' 3,_) 

.... ;) " . ~h 
;;:::."1.3', 

9.6 

6 
r·~·3x. 
.-.Jf:l *Or 

-1" • .:.:- - , 

r...~r~s 

SOIL 
Residential Used 

AquiferMSCs 1 

NS' 
19{)0 

NS ... 
1.400 

12200 9610 1.2900. 10,300 10100 13200 12.1100 11500 131100 H .900 11,500 11<1.00 ~2000 1Z700 12 200 1 1,000 12,200 190.000 
·''.:~ -~~ ~'0tG52' "'!FO•OI 0.85 MD•C.-'l~ 0.59 rJ.:(Ct:J' 0.4 1.1 0.69 O.B6 074 1 0rr.:.~ ~ J,..,j tC1C: :•'V j ~ a.l'l .::-:._:: 27 

8..<1 7.2 8.2 6 7.:3 7.9 10.1 9 6.3 9.6 8.3 6.& 8.2 8.6 8.5 12 
1<14 108 121 13-'1 1.64 137 97 143 71.7 l:l2 128 139 14.9 132 8 0 
0.62 0.52. 0.58 O.G1 OA5 0.64 0.63 0,7 O.fi7 0 .72 0.63 0.67 0.66 0.68 0.6 0.73 320 
7 7 6.7 7,1 7.5 6.2 8.4 6.<1 6.4 6.8 6.7 6.7 7.3 7.7 7.8 8.7 7.13 8.8 1900 

0.41 0.25 0.3R 0.44 0.32. 032 0.32 0.33 0.24 0.22 0.31 0 38 0..35 0.38 0.28 0.41 0.4 l8 
932 1120 667 1070 1220 1120 1130 543 1130 SOil 1080 1230 1350 1460 1220 NS 
u.s 12.3 14.4 12.s to.9 15.4 13.9 14.2 Hi.1 14.3 15 14.4 15.1 158 15.5 13.8 126 1s.2 190.ooo• 

Sodium m k "10 '~ 15' •-lO ,.:X' f'l'~·~·o.. "'0tt01, .{Qr.tM\ !.£)~ ~o ·.:) , r .-, r4,(~· NCI3~ ... ) .·:;:Jt:f i'..:G:ct£5, "'='-!:!161 ~ ... ~.;; 

Zinr.: 
Mereu 
V0ct (8260J 
1 1 i-TrkNoroethane 
1. 1 2 2-TetrachJaroelhane 
11 2-Trlchloroothane 
1.1-D\chlcroetllane 
11-Dichlorc_elhene 
1.2.4-Trlm e1h benzene 
1.2-Dichlorcbenzene 
1 -OichiO 
1.2-Dichloroethene Tolal 
12-Dichloro roaane 
1 3 .5--:Trirnethylbenzene 
1 ·Dichlorobooz.ene 
1.4·Dichlorobenzene 

2-Hellanone 
4-Metllvl-2-aentanone MIBK 
A~:t~tone 

B110zene 
Bromodldtlmorr.oltlooe 
Bromoform 
Bromome.thnna 
Carboodls.ulllde 
Carbon tetrochloricfe 

hiOloM!Mene 
Chloroethane 
Chloroform. 
CI'Jioramethsne 
~:::is-1 2·Dkhtet~LM.ene 

ds·13-Dich!Of ro ene 
Dibromoc;hlorome1hane 
Elh11Penzi!J1e 
lso r lbenzene!Curnene 
m&.o·Xvtene 
Metll eneChlonde 
Mellwl-tert-buMelher 
N.Bphthal ne 

n---Pro lbenzsne 
o-X lane 

lsoro toluene 
.sec-BI.JMbenune 
Stvrene 
TetracllloroethP.ne 
T uene 
TOTAL BTEX 
trans-1.2-Dichloroelhene 
tcans-1. ·Dichloro ro ene 

Vln chloride 
Xylene Tela! 

mlk ,'.•;:;r·~ ,· 1..;::;;r~&l :,r;:o~ Ci ~: 'li Ll(1! ~,,,, ·•rrlfl,,.. ,:_: c• :- 1 " '0 ' i E1 D"1tl .. c I:J• 
18.7 
53.8 

molk •::.:o .. :~ ~ 
mqlk '!: ,,..~~ .. g~ 
m lk J L': ~:; .... ; · 

malk 

"\t'J:J .)071& 

·K r, :c..:::-· 
t! ;.t"'·:: .. ~ 

m lk · J' J .oe: .; ;; 
mQ/k f't-:-~':1~') 

molk ""-~ '"''i.19-~ 
"-'C ~ 1::13-~ 

0.0529 
- l'j.-

't; l: .:v.; 
":)-;j~s· 

.:.:: .. -·.:;..3' 
ikCI .. ,.. ,:: ~-? 

= - ~~? 
: ~:reo~: 

m /k .Jt:.c ::. ~. 

~~·}OC.I : 
m . :: ~:_r..;~ 

malk .-: ~ "· ~-..: ~ 
mQikq 
malk ::- ~ ":-(.i'f. 

m(!ikq ··•: .0£•'.! 
malk 
malk 

m k 

m k 
mWIIIJ 

mq/kq 

mlk 

.. ~."'3"_,.."':-

' -; · -~ ~ ).,;_; 

>.J £1; '" ')00..91 

·l: ·c :JJ:? 
.s; O.tY.: I.'} 

~ : ::. :C ~C~7 
)•j,f1.~ ... -, 

'.IC'!:~,.. 

·~ tee- . 
:V!).'C""." 

...CC ti!'J, ::.:.v 
~OiOCJ..;-

0.02.48 
i;":, ."'.C• •I 

'-iC '~.;:11>'7 
.: 0:7'...-;<­
: ~ :::..;.~· 

'-·J "C ·:-­
~= ~~--

.-.,Gr: o::.:., 
: ::t;.:"' 

"-·C•IJY ... - 1 

:: c: .t- ­
..:•:;.Jtt"":C, 
':.- : t.<J -

':)IC,.}I)O'T, 

>- : ·c :y_,..-J 

: ''00.' 
~ ~ oar....-r 
'1-:: ~ lr.:,~-

1!).<1 14.6 20.5 18.1 15.4 14.4 16.1 19.1 16.1 16..6 14.2 13.1 
1!9,5 51 .5 59 55.5 57.0 50.7 53,9 58.7 59.4 59 .5 4A .:1 

.._.~-~ , HD-IO.J"' SOCC ':l 

.. :He.~~ · 

'-1 -: ··:.:c·:: · 
;_:;c-s. 

1::"::00 ' \ 

· ., ·n.:-:':•5 
"J•: .. ~ :\ 

~;·) r: ··~ 
~ ":1't: 
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:: t; . /-~ 

0.011 2 
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\...:; "!! :'~-~~· 
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"o u-·'!r; 
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V ) ~ Jo•;;, 
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.-r.t-: :n"• 
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~~~;;::!""­
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:£.4.5-Trichloro henOI 
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24-0inltrolol~e: 
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~~~c·~ 
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' =Medium-Specific Concentrations (MSCs} were established from the Residential, Used Aquifer with TDS < 2500 MSCs Soil to Groundwater Numeric Values lis led in 
Appendix A. Table 3 and Table 4 of 25 PA Code Section 250, Administration of lhe Land Recycling Act (Act 2) regulations . 

2= >!C:(::. c-=Parame\ernotdetecledatthedetectionllmitspecif~edinparentheses. 
1 =NoSiandard 
4=asChromiumlll. 
5=ascis-1,2-Dichloroethlene 
0=as Totalxylen-:s , 

ct'"::"':P:.C•=-=="";i~:Q:O ====::JI=Result exceeds SHS Residential, Used Aquifer MSC 

Toble4.2-1 
Test Pit Analytical Results for Soil 
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Sample Identification 

Location 

Sample Date 

Parameter 
General ChemiSirY 
I pH (SM 4500-H+B 

TPH (C06-C10) (GRO EPA 8015B Mod) 
Diesel Cornoonents ORO EPA 80156 Mod) 
TPH (EPA 1664A) 
Acidity SM 2310B 
Alkalinity (SM 2320B) 
Ammonia (EPA 350.1) 
TDS_(SM 2540C 
Chloride (SM 4500-01-E) 
~sU!1s·(80108<747 tl 
Aluminum, Total 
Ant imony, Total 
Arsenic. Total 
Barium. Total 
Be_ryllium Total 
Boron. Total 
Cadmium. Total 
Calcium. Total 
Chromium. Total 
Cobalt Total 
Copper, Total 

Iron, Total 
Lead. Total 
Magnesium, Total 
Manganese. T ota I 
Molybdenum. Total 
Nickel. Total 
Potassium. Total 
Selenium, Total 
Sliver. Total 
Sodium. TotaJ 
Thallium Total 
Vanadium, Total 
ZJnc. Total 
Mercury, Total 
Mels!B (6010817471/ 
Aluminum Dissolved 
Antimony, Dissolved 
Arsenic. Dissolved 
Barium Dissolved 
Beryllium Dissolved 
Boron. Dissolved 
Cadmium Dissolved 
Calcium, Dissolved 
Chromium, Dissolved 
Cobalt. Dissolved 
Copper. Dissolved 
Iron. Dissolved 
Lead Dissolved 
Magnesium. Dissolved 
Ma!l<lanese. Dissolved 
Mqlybdenurn, Dissolved 
Nickel Dissolved 
PotasSium Dissolved 
:Selenium, Dissolved 
Silver. Dissolved 
Sodium Dissolved 
Thallium, Dissolved 
Vanadium, Dissolved 
Zinc, Dissolved 
Mercury, Dissolved 

DIM0209034 

Table 4.2-2 
Analytical Results for Surface Water Samples 

Brooks 1 H Wells ita 

Dimock Township, Susquehanna County, PA 

BROOKS 1H A Brooks 1H B Surface Water Qualltv Criteria' 

Upgradient Downgradient Fish and Aquatic Fish and Aquatic 
Human Health 

1218/2009 121812009 
Life Criteria- Life Criteria -

Criteria 
UNITS 

Chronic Acute 

oH units 7.5 7.3 6.0-9.0 NS 

ug/L ,t:' ~=~il Ol ;··.:::. r~ C? C·\ NS3 NS NS 
mqiL ~ ·-'L . · ~ t~: I~ 1 NS NS NS 
mg/L .r "'"' >:C.;' .:;. 2:· NS NS NS 
moll .. :-- r 'Q l l 'i:' ; o ~ , NS NS NS 
mgll 28.9 27.6 NS NS NS 
moll 0.41 029 NS NS NS 
moll 84 r 82 NS NS 750 
mg/L 8.2 8.6 NS NS 250 

ua/L 151 427 I NS ~ 750 NS 
ug/L h :..; :.:i ':i I(; '5 ~' ' I 220 1,100 5.6 
U!J/l ·,: .-~ :5 (; ~ !:" (;,)~ '. I 150 340 10 
ua/L 31.4 39 4,100 21,000 2,400 
ugll I .. ;(1/", (j \ ~.:: ' 0 f NS NS NS 
ugTL :·iO ~:S O ·:l'1 rfu r5c :~ . 1,600 0,100 3,100 
UQ/L ~' ['I CJl .• i'J ,. C' NS NS NS 
ua/L 10.100 10,100 NS NS NS 
uQIL :--!G f5 ~Y: •o;: '501 NS I NS NS 
uq/L N"'l~.~ ~ "D '~f, 19 95 NS 
uo/L I'Jr,I ..:.:J iT 1:0 cr1 NS NS I NS 

uQIL 673 1,160 1,5oo• 1,500' II NS 
uQ/L . l ~ .. . · or., c·· NS NS I NS I 
uo/L 1,600 1 880 NS NS I NS I 

ug/L 217 314 NS NS I 1,000 I 

uq/L •t! f"(l ~· · ,~[ ' 1 '10' NS NS I NS 
ug/L ··.: f10,(1 ,., '10 C' NS NS I NS 
ugfl 5,520 5.240 NS NS I NS 
uq/L -;i;:> {5 () , ':"\ !!':· Ci NS NS _L NS 
ug/L .. ,:J !1 ;.\! '-!;;:' 11 ~: NS NS I NS I 
uq/L 5,570 5,700 NS NS NS 
uu/L .!D !" G I • · 1 1~1 ~1 G ·::! 13 65 0.24 
uq/L ·I~ tfO~ ~· !D f5('l 100 510 NS 
ua/L ~ [: C•l 1 J~:· ··1 !} Lri NS NS NS 
uall ~1G '0-1'~1 ' )IC ~I)) NS NS NS 

uu/L .:C' 15(i 01 ·:D ~~ J! NS NS NS 
ug/L r '[ 1:;01 I'D {;\',( NS I NS NS 
uwl , .. _k f;j C1 t-.u rt c~ I NS I NS NS 
uo/L 28.7 27.9 I NS T NS NS 
ua/L t-IC !i "' IC •1 '1 NS NS NS 
uq/L I !r:'· ·~ 5C c l C· l[' ioJtJ NS NS NS 
uqll r!"' ,. 0 ' :· ·:. ( ' Q ) 0.25 2.01 NS 
ug/L 9.630 9.730 NS NS NS 
uq/L ·r:' 15 () • '[ ro:·• 74.1 II 569.6 NS 
ua/L r l') 150' .. •c. •s.(rJ I NS I NS NS 
ug/L i !;; (,::. !}~ .rD l5~ . I 9.0 13 NS 
uq/L 264 261 NS NS 300 
uoll r-tt 12 "•I .. .;) ,:;ll 2.5 64.6 NS 
uQIL 1,780 1.600 NS 'NS NS 
uq/L 180 172 NS NS NS 
uo/L ~r· r· o 01 , ·. i ~. {1 Q 0 ) NS NS NS 
uQIL :·: D ' 'iC: ~-i ~ID ;1C ') \ 52 470' I 610 
uq/L 5.340 5,260 NS NS NS 
ua/L . • ~ t:=O" .-) ,.~1 C> 4.6 NS NS 
uQil ·\;,=- r·· ·J; •.,o r- r ' NS 3.2 NS 
uo/L 5.970 5 860 NS NS NS 
ua/L ,.c· ~ -~ ~·.: ... :..t .-·.c ..:: · NS NS I NS 
u<J!L 1"'~: /5 ~-~ i !D (5 ;; ~ NS NS NS 
uo/L ,•:D !i:tG·· 1 ~ 1 : ( •I [ C ': 120 120 I NS 
ug/L '>!(\ l~'::()l ,,r, 'il ~c 0.77 1.4 0,05 
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Sample Identification 

Location 

Sample Date 

Parameter 
vocs tB260J 
1 11-Trichlor~thane 
1, 1,2,2-Tetrachloroolhane 
1.1 2-Trichloroelhane 
1, 1-Dichloroethane 
1,1-Dichloroethene 
1 ,2.4-Trich!orobenzene 
1 ,2.4-Trimethylbenzene 
1 ,2-Dichlorobenzene 
1.2-Dichloroethane 
1 2-Dichloroethene (Total) 
1.2-Dichloropropane 
·1.3,5-Trlmethylbenzene 
1.3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
2-Butanone MEK 
2-Hexanone 
4-Melhyl-2-pentanone (MIBK) 
Ace lone 
Benzene 
Bromochloromethane 
Bromodichloromelhane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1.2-Dichloroelhene 
cls-1,3-Dichloropropene 
DitJromochloromethane 
Ethyl benzene 
lsopropylbenzene (Cumene) 

m&o-Xvlene 
Methylene Chloride 
Methyl-tert-buly/ ether 
Naphthalene 
n-Butvlbenzene 
n-Propy/benzene 

a-Xylene 
I p·lsopro:pylloluene 
sec-Butvlbenzene 
Styrene 
Tetrachloroethene 
Toluene I 
trans-1.2-Dichloroethene 
trans-1.3-0lchloropropene 
Trichloroethane 
VInyl Chloride 
Xylene (Total) 

DIM0209034 

Table 4.2-2 
Analytical Results for Surlace Water Samples 

Brooks 1 H Wellsite 

Dimock Township, Susquehanna County, PA 

BROOKS 1HA Brooks 1 H B Surlace Water Quality_ Criteria' 

Upgradient Downgradient Fish and Aquatic Fish and Aquatic 
Human Health 

12/8/2009 12/8/2009 Life Criteria- Life Criteria-
Criteria 

UNITS 
Chronic Acute 

ug/L r: •'·1 1.- ~ 610 3,000 NS 
uQIL "-'C: 1 - j • ,. - ( .. 210 1.000 0.17 
ug/L ; -. • :- 1 ':' 680 3,400 0.59 
uq/L ~ .. ~- '_DI •J !fj NS NS NS 
uq/L " 

... ,, -·'.I" :..- 1 .. 500 7 500 33 
ug/L ·Jt:; r. en -: 01 26 130 35 
ug/L '""·' ! ..... ·'='' t. NS NS NS 
uq/L -·~ -- :. •·-IG 1 ·1 · .. 180 820 420 ' 
ug/L •:J : ; -:~ ·. . c .. ~t 3,100 1;5,000 0.38 
ug/L C r.:, : ·<~ ~1. ~- NS NS NS 
uq/L .,!D r·; ~:~ ,,·::> , .. .r:. 2,200 11,000 NS 
ug/L i'l :" , ., ! 1"[ •• r- NS NS NS 
ug/L ,..;:. - (II ..... , .... 69 350 420 
ug/L ' j ,. ill ,:- .. . C" 150 730 420 
uiji_L 1,!:) (", ( : :. •!G ( (' C 32 000 230,000 21,000 
ug/L 1101'0:;) ,-.•D !-.IJ,..I 4,300 21,000 NS 
uo/L ---.!r .• ~ r'"' .J~t·; r. -:.-, 5,000 I 26,000 NS 
uQ/L i \I :.• ( • ( I -: ~ J_ :·. :l f.t\ 86.000 450,000 3,500 
ug/L ,•;:-. I ' ~ l ~t: .. ~\ 130 640 1.2 
ug/L \~- . • ~ 0 ~ /",![' ~~ C;~ NS NS NS 
uqfL '\ft' I ~- 1 - , .. ;, NS NS 0.55 
ug/L '<D r- .;1 ,,;: t< .::· 370 1,800 4.3 
ug/L r1 OJ •;c., Jl 110 550 47 
UQ/L ~,~ c ."'/ ~ 1 \!i: ,, (1, NS NS NS 
ug/L ;.: ,. c· . :'I • ':ll 560 2,800 0.23 
ug/L "' ;,] ' ( "C: (. 0 240 1,200 130 
ug/L .(J , .. f j ··;:> ··, c.· NS NS NS 
ug/L "'' C•l •<'I ~~ 390 1,900 5.7 
uq/L 't.:• - - 1~ , c· 5.500 28.000 NS 
ug/L ,:L: ,''1 ~: ·, o!OI' .!1 NS NS NS 
ug/L ~Q ~·· :_:l I JC· ('l ~; 61 310 0.34 
uq/L . o.- .", ' It'- li_Qj NS NS 0.4 
ug/L ,..,: .... ·•c;· !it 580 2_ 900_ 530 
ug/L I r: .-. ~l .. o,·.:.l NS NS NS 
uq/L I I 'v •: ~'' ~o !2 •Jr 2105 1.1 oo' 70,000~ 
ug/L ' hll:! (· NC :·; .j~ 2,400 12 000 I 4.6 
uq/L I ,l r\ '. ro:;-.t, ~I NS NS NS 
ug/L I ',1 _ : :··: J ~:· (1 ('f 43 140 NS 
ug/L I ;~t· ::' r..:~· l 'i ;j ' NS NS NS 
UQ/L I ,. - ~~ I ' 1.. f", J'l NS NS NS 
ug,'L I ~~~ .~:: i n: : 1 o~ 210° 1,100' 70,000° 
ug/L .... ~ .• i)1 P.i.:' ' "' ~ ~ NS NS NS 
uq/L I i·:[; ! .J ~ >.o r·, CJ l NS NS NS 
ug/L .!") (•; :.:.! I ·''C• r·, 11 NS NS NS 
uq/L . :"1 : r I ,·';:I,. i: ' 140 700 0.69 
uq/L I ":· ~ ~~ ~ : :~ ... l 330 I 1,700 1.300 
uq/L I ;,~ ~-~ ••. G~ ' rt[ ; ·. r-~ 1,400 6,800 140 
uq/L I .~ iJ f •, (:' L_ i' i[' '•j :.) 61 310 0.34 
uq/L I {';~ (i\ I :~D('J.!l 450 2,300 2.5 
ug/L i J: I' .J.1 I , : • • ~ !j NS NS 0.025 
u~/L I , --) ·:;:;\ I i'·l[ ("-:. 0:' 210 1,100 70.000 
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Sample Identification 

Location 

Sample Date 

Parameter 
SV~l82TOC) 
1 ,2,4-Trichlorobenzene 
1 ,2-Dichl.orobenzene 
1 3-Dichlorobenzene 
1 4·Dichlorobenzer.e 
1-Methylnaphthalene 
2 4.5-Trichloroohenol 
2,4 6-Trichlorophenol 
2.4-Dichlorophenol 
2,4-Dimelhvlohenol 
2.4-Dinltrophenol 
2,4-Dinitrotoluene 
2,6-Dinltrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Melhvlnaohthalene 
2-Methylphenollo-Cresol) 
2-Nitroaniline 
2-Nitroohenol 
3&4-Melhyfphenol m&o Cresol) 
3,3'-Dichlorobenzidlne 
3-Nitroaniline 
li,6-Dinltro-2-melhvlohenol 
4-Bromophenvlphenyl ether 
4·Chloro-3-methvtphenol 
4-Chloroaniline 
4-Chlorophenylphenyl ether 
~-Nrt1oanill11e 

4-Nitrophenol 
Acenaphthene 
Acena phthylene 
Anthracene 
Azobenzene 
Benzo a anthracene 
Benzo(a)pyrene 
BenzO(b)nuoranlllene 
Benzo{g,h,i)pervlene 
Benz:o(k)fiuoranthene 
Benzoic acid 
Benzyl alcohol 
bis(_2,Chloroethow)methane 
bls 2-Chloroethvl) eth.er 
bis(2-Chloroisooropyl) ether 
biS{2-EtfiYihe~yl)phthalate 

1 Bu!Yibenzvtohthalate 
Carbazole 
Chcvsene 
Oibenzl a,h )anthracene 
Dlbenzofuran 
Dielhylphthalate 
Dimethvlohthalate 
Di-n-butylphthalate 
Di-n-octvlohthalate 
Fluoranthene 
Fluorene 

DIM0209034 

Table 4.2-2 
Analytical Results for Surface Water Samples 

Brooks 1H Wellslte 

Dimock Township, Susquehanna County, PA 

BROOKS 1H A Brooks 1H B Surface Water Quality Crllerl~' 

Upgradient Downgradlent Fish and Aquatic Fish and Aquatic I Human Health 
1218/2009 1218/2009 

Life Criteria - Life Criteria -
Criteria 

UNITS 
Chronic Acute 1 

ug/L 
' 

: .. 1.: ..•• ~ .. - .. ll' 26 130 I 35 
ug/L ~ !...· ( ;_ .. - , : 160 820 420 
UQ/L ... ..... l r- , ... "" .., \.1, 69 I 350 420 I 

ug/L ' ~ ,. ,;; .. c 150 730 420 
ug/L - +:: ,, j I NS NS NS 
LJg/L ·•'Q r,:--; 1 'J ;< ~ I NS NS NS 
ugil ~ .) .. . ' ;'i) • : 91 I 460 1.4 
ug/L iEll'· • ' 

,.. ' · 340 I 1,700 77 . 
UQ/L ':. ~I • :: ., ~ . 130 660 380 
ug/L ~ c ''!:: 1 ~ I ~Ct ''2 ' · 320 1,600 0.05 
ug/L ... ~r. I [ .. _, 130 660 69 
UQ'/l ·C: . I <1'::1 I 200 990 0.05 
ug/L I .. : ~ 1' ~ ·~ lj\ NS NS 1,000 
ug/L I ~c:c i c - NS NS NS 
ug,ll I .,. I I ··c· t. I NS NS NS 
ug/L I ... ~~ ·, ~' ··q • ':l\ NS I INS NS 
ug/L I :::. :·-;:: ~ .. : · ; ~ (2 s NS NS NS 
uq{L I , en ·.; -: •• :r 1,600 8,000 NS 
ug/L n: •:··1 ,. ~ - NS NS NS -. 
ug/L '"'!.." fi.1. ·o ,, t'1 NS NS NS 
ug/L . :: '2 il N[l •: 0) NS NS NS 
ug/L t...! :_": ,. 71 .L (~~I 16 80 13 
ug/L ·~ '. · r . , 

~;ji' ~ 54 270 NS 
uq/L .rr. -. 'I ~~ ,. ll NS NS NS 
ug/L V!) ,~ 1' J!:if ~1 NS NS NS 
ug/L I i~! C 'I ., ~ t· .: ' NS NS NS 
uq/L ·-![. •: " I ·• :: :".~ ~ i NS NS NS 
ug/L . ) I ' ~:::- ,.. 470 2 300 I NS 
uq/L ,.1::;-;" , ., . . r.; 1 :·, 17 83 670 
UQ/L •[ ' r . ! ~ ~ ~ :..!' 1'-!S NS NS 
ug/L ·I L ' 1 r. <.. ; i NS NS 8,300 
ug/1. 0 · ~- :-.::J \' [;\ NS NS NS 
uo/L ~ L' I 1\ hJ { f; :-:, 0.1 0 . ~ I 0.0038 
uqll r :1 ·,1 r1D 1~, G1 NS NS I 0.0038 
uq/L u:_t • ., ·n :1o ;· :•. NS I NS 0.0038 
ug/L -.'[: ,. 1' ,IQ • .• 0 : NS NS NS 
uq/L I '':J t d :•'C' ~ · (I I NS I NS 0.0038 
uq]L I 1C' ''C ~; i I'~C ·: lC .'tl NS NS NS 
ucj/L T.o ' '1 '\ "'C\ . ' NS NS NS 
uqll 1\PD ., ·~' . ~r. ('' •J\ NS NS NS 
ug/L Df- ' , , c' , .. r, 6.000 ' 30,000 0.03 
ug/L I· • r· I { ""' ' ' ,r , I NS NS 1400 
uq!L i·•c r· ., 'J I' : l 910 4,500 1.2 ' ug/L ·'·L r •.:: ·~ Cl ! 35 140 150 
uq/L ~[ I ·: · ~!J f·~~ NS NS NS 
ug/L ·'W ,•, i '• •K: '1 :, NS .NS 0.0038 
uoiL . ':'; .... '-1.1::} 11 ~' NS NS 0.0038 
ug/L J:"' i ": ' -...:':) , .. c~ NS NS I NS 
uq/L ~~ ~ :. I~ • I ··HJ ~-· :·l 800 4,000 17,000 
uq/L ;\~::) ~ i ., t.l" I' (;\ ' NS NS N;l 
ug/L t- ·- .( ~ ~.c ,. v· 21 110 2,000 
uqll ,.,iC· ' ~ ·: ·- i•JC' [·; '.J i NS NS NS 
uq/L l(:' r ~ .. 1 . , - 40 200 I 130 . . -
ug/L ,,., . ., .. . : '-; C1 NS NS I 1 100 

Poo• 3 or4 
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Table4.2-2 
Analytical Results for Surface Water Samples 

Brooks 1H Wellslta 

Dimock Township. Susquehanna County. PA 

S~mp'le Identification BROOKS 1H A 

I 
Broo'ks 1H B Surface water QuaUtv Criteria' 

Location Upgradlent Downgradienl Fish and Aquatic Fish and Aquatic 
Human Health 

Sample Data 1218/2009 i21812009 
Life Criteria - Life Criteria -

Criteria 
Parameter UNITS ' 

Chronic Acute 

SV00s(82760J 
Hexachloro-1.3-butadlene ug/L ··c 11 r•L' •·- "J ' 2 10 I 0.44 
Hexachlorobenzenc UQ/L I -' I. -~ '1 ~ . NS NS I 0.00028 
Hexachlorocyclopentadlene ugJL 'u: ,, ,\ ·- ::; t J • 1 5 40 
Hexachloroethane uQ/l lit. I I ~- '" !': 12 60 1.4 
lndeno{1,2,3-cdlovrene UQ!L l~[jl ·. ~ .. NS NS 0.0038 
lsophorone ug/L ... -: l'i- \ t~.D li 0\ 2,100 10,000 35 
Naphthalene uQ!L 'v[i ' . -'!:• ,, .,:,. 43 140 I NS, 
Nitrobenzene UQ!L I~'!' " . ~~~ •l 810 4,000 I 17 
N-Nitrosodfmethylamine ug/L ••' .. d1 l •"iC':. Cl 3.<100 17,000 I 0.00069 
N-Nitroso-dl·n-!Jropylamine I Ug/L ••C. (" ·.) ............. 

• L. . \,. NS NS 0.005 
N-Nilrosodlohenvlemine Utlll ·.D 11 "11 ~[; ,. ;, 59 3,000 3.3 
Pentachlorophenol ug/L !>I"' 127' -:c- r:_;s, 0.00589 0.00768 0.27 
Phenanthrene uWL 01 "o\ NO I1.0J 1 5 NS 
Phenol ug/L . u 'o l • f"' ! 'I ')1 NS NS 21,000 
Pyrone ug/L 1'01' '\ •''')( ~ ~ NS NS I 830 

No·tes: 

'=Values from 25 Pa Code Chapter 93.8, Table 5; values assume a pH of 6.5 SU and hardness of 100 mg/L. where applicable. Values provided for chromium are 
for chromium IlL Values for chloride, IDS, pH, manganese and Iron from 25 Pa Code Chapter 93.7, Table 3. 

•,. 140 (1 Ol =Parameter not detected at the detection limit specified In parentheses. 

'= No Standard. 
·~The specific water quality criteria for total recoverable iron is ror aquatic life uses and Is expressed as a 30-day average concentration. The wat.er quality criteria 
for human heallh Is expressed as dissolved Iron. See 25 PA Code Section 93·.7, 

•., As total xvlenes. 
• , As total xylenes. 
L'-------"-~-:.::S _______ ..JI= Resulls exceed SHS R-U MSC and/or applicable surface water quality criteria. 
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Sample Identification 

Sample Date 
Parameter Units 
Goneff;lf Chemlsrry Anafysft~ 

Percent Moisture (ASTM D2974-87) % 
Nitrogen, Ammonia (EPA 350.1) mg/kg 
Chloride ISM 4500-CI-El maiL 
Surfactants (MBAS SM 5540C) mg/L 
Ethylene Glvcol (EPA 8015) mcilka 
Merars AI'Js/yses (6010Bfl471) 
Aluminum mglkg 
Antimony ma/ka 
Arsenic mg/kg 
Barium malka 
Beryllium mg/kg 
iBoron maiko 
Cadmium mQ/kg 
Calcium mg/kg I 
Chromium mg/kg 
Cobalt mg/kg 
Copper maiko 
Iron mg/kg 
Lead maiko 
Magnesium mQikg 
Manganese malka 
Molybdenum mg/kg 
Nickel maiko 
Potassium mg/kg 
Selenium maiko 
Silver mg/kg 
Sodium molka 
Thallium mQ/kg 
Vanadium maiko 
Zinc mg/kg 
Mercurv maiko 
VQC .:4na/yses (8260} 
1.1 1-Trichloroethane mo/kq 
1,1 2,2-Tetrachlaraethane mQ/kQ 
1.1 2-Trichloroethane mg/kg 
1, 1-Dichloroethane ma/ko 
1.1-Dichloroethene mgikg 
1,2,4-1 rimethylbenzene mo/ko 
1 ,2-Dichlorobenzene mg/kg 
1 ,2-Dichlaraethane maika 
1 ,2-Dichloroethene (Total) mg/kg 
1.2-Dichloroprooane malka 
1.3,5-Trimethylbenzene mQ/kg 
1 ,3-Dichlorobenzene molkq 
1.4-Dichlorobenzene mQ/kQ 
2-Butanane IMEKl mafko 
2-Hexanone mo/kg 
4-Methyl-2-oentanone (MIBI<I mo/ka 

DIM0209034 

Table 4.3·1 
Analytical Results for Soil 
W. Chudleigh 1 Wellsite 

Dimock , Township 
Susquehana County, PA 

CHUDLEIGH-1-B1 CHUDLEIGH-1-82 

5/25/2010 5/25/2010 

9.9 9.0 , ... ;:, . ~ :·. .!:-) ' "' ,J ••• :~ 

" [. ':.:' .t: ·= j 
t ~· 

-·. ''C I ~I . "'\. -· 
I'L ''l\;• : f.n.r 

11,000 13,100 
t,l;"" !".~~ · -0 _. .. ; 

10.2 3.5 
136 84.1 
0.65 0.81 
5.7 a:6 

. :~: ( :~. ~2 '! J 0.23 
1,350 1,010 
11.8 16.9 
9.6 11.4 
13.2 I 6.4 

22,800 I 31,700 
9.2 I 4.9 

3.420 4,610 
519 410 

<:J (2 , ' ~ :J :· :~ ·~·' 

17.8 26.7 
1,790 2.050 

J:. '0 • .:\:<: l •D fi:JtS I 
0.52 0.93 

T::.'l ;s;::.r:\ ·''::' ( { ' . ·, 
:.1 [i ~ ") ' I : '10 ....... ' 

12.2 16.8 
50.2 52.5 

·~-() cT rJ: T:. jc_:l 

\ •[' 10 J0(':2\ L /0 O·r 
·mtc: JG52J • ~.: lC Jll~· ! 
.,;c. iC'.cliJ.:.2) ; ~: : (;: 0037 ~ 

!Q ( ~ tJOEZl -~: ~t.· ~"57. 
iD tlJ CJ:.:~J ·'D :{ Y-':5- ~ 

I·ID :CI.JO!:'::.' I.!C' 'J oos-
i ·~C· ((;J~Of ::: ·l •:C IU G:J:-

..... '· Yf: l ;\~:: ~ :.; : .:s - l -
; · ~ :--. \ .~ . .L1':L'r5) .r If\>' ;.<\ 
1-lr 1C.('..J~21 :C ':1 ~ ~. t! ! :. 
i:· ;"-=' f0 . ~1 '~tf 2 ': • C 'O:"~~l 
•JO ~r- 1'\~~~~, .·:: r- -re .., "' ... .._ .... 
p i ~ ~:~· JCE: -1 :c,' ··'ic:::n 
~ !. l<\~ (p t15 l i · .·~· i•: :"· .. 
iK'i~.,' -, (;5' ~ ... ;c; 'C G !' 

!J i:1,;15\ .. - ' 0 : - . ' ' 

SOIL 
Residential Used Aquifer 

MSCs1 

NS3 

1,900 
NS 
NS 

1400 

l 190,000 
27 

I 12 
8,200 

I 320 
' 1,900 

38 
NS 

190,000" 
50 

8100 
150 000 

450 
NS 

2,000 
650 
650 
NS 
26 
84 
NS 
14 

1,500 
12,000 

10 

20 
0.08 
0.5 
3.1 
0.7 
8.4 
60 
0.5 
7 
0.5 
2.3 
61 
10 

400 
1.1 
290 

Pogc 1 oc3 
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Sample Identification 

Sample Date 
Parameter 
VOC Anafyses (82601 .. 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chiorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis::1_2-Dichloroethene 
cis-1.3-Dichloropropene 
Dibromochioramethane 
Ethyl benzene 
lsoprapylbenzene (Cumene) 
m&p-Xvlene 
Methylene Chloride 
Methyl-tert-butyl ether 
Naphthalene 
n-Butylbenzene 
n-Propytbenzene 
a-Xylene 
p-lsopropyltoluene 
sec-BuMbenzene 
Styrene 
Tetrachioroethene 
Toluene 
TOTAL BTEX 
trans-1 ,2-Dichloroethene 
trans-1.3-Dichloropropene 
Trichloroethene 
Vinyl chlonde 
Xylene (Total) 
SVOe Ans/yses (82701 
1.2,4-Trichiorobenzene 
,1.2-Dichlorobenzene 

11 ,3-Dichlorobemzene 
'1 ,4-Dichlorobenzene 
2 .4.5-Trichlorophenol 
2.4,6-Trichlorophenol 
2.4-Dichiofophenol 
2.4-Dimethylohenol 
2.4-Dinitrophenol 
2,4-Dinitrotoiuene 
2,6-Dinitrotoluene 
2-Chloronaphthaiene 
2-Chlorophenol 
2-Methylnaphthalene 
2-MethviPhenol(o-Cresol) 
2-Nilroaniline 
2-Nitrophenoi 

DIM0209034 

Units 

mQ/kg 
mgikg 
mgikg 
maiko 
mgikg 
maiko 
mgikg 
maiko 
mgikg 
maiko 
maiko. 
maiko, 
maiko 
mgikg 
maiko 
mgikg 
maiko 
mg!kg 
moikg 
mglkg 
mgika 
maiko 
mgiko 
mgikg 
mQ/kg 
maiko 
m~iko 

maiko 
mgiko 
maiko 
moikg 
maiko 
mgikg 
mcl!k.ci 

t maiko 
I mgikg 

mQikg. 
! mgikg 
II maikg 

maiko 
mgikg 
maiko , 
mgikg 
maiko 
mCJiko 
maiko 
mCJikg 
maiko 
mQik_q 
mglkg 
mQ/ka 

Table 4.3-1 
Analytical Results for Soil 

W. Chudleigh 1 Wellsite 

Dimock, Township 
Susquehana County, PA 

CHUDLEIGH-1-61 

5i25i2010 

~- ... 'J.:''~ 

.~ ·~ O:J52 

. ! ) 10 ~05.<.' 

r·1D f(l.OC52'· 

,c !O.i.' .J I 

;>D(o.x.:n 

11Df!.:.36!ll 

CHUDLEIGH-1-82 

5i25i2010 

.'~ '· 

Jf) ·c. 1J=> , 

•C' .r . .J')57o 

• '( \\ 11)0:,-\ 

:c,_Jf~\ 

I·[ '0 . .3~3) 

2 IJ.3E3) 

r:u r. . .363' 

SOIL 
Residential Used Aquifer 

MSCs1 

3,300 
0.5 
8 
8 

150 
0.5 
10 
23 
8 
3 
7 

0.66 
8 
70 

600 
1,000' 

0.5 
2 
25 

950 
290 

1 000" 
NS 
350 
24 
0.5 
100 
NS 
10 

0.66 
0.5 
0.2 

1 000 

27 
60 
61 
10 

2 300 
11 
2 

73 
7.3 
0.21 
3.7 

6,200 
4.4 
600 
180 
11 
29 
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Sample Identification 

Sample Date 
Parameter Units 
SVOC Anaty'S8s (8'270) 
3&4-Methylphenol(m&o Cresol) m_g/kg 
3,3'-D•.chlorobenzidine mg/kg 
3-Nttroanlllne mg/kg 
4.6-Dinitro-2-methylphenol mg/kg 
4-Bromophenylphenyl ether mglkg 
4-Chloro-3-melhylph.enol rng/kg 
4-Chloroaniline mg/kg 
4-Chlorophenylphenyl ether mg/~ 
4-Nitroaniline mg/kg 
4-Nitrophenol mglkg 
Acenaphlhene mglkg 
Acen<!Dh'thylene mglkg 
Anthracene mg/kg 
Benzo( a )anthracene mg/kg 
BJ'!nzo(a)pyrene mglkg 
Benzo(b )fluorarrthene mg/kg 
Benzo(g,h,l)peryiene m_g/kg 
Benzo(k)fluoranthene. mg/kg 
Ber.zyt alcohol mg/kg 
bis(2-Chloroethoxy)methane mg/kg 
bis(2-Chloroethyl) ether mg/kg 
bis(2-Chloroisopropyl) ether mg/kg 
bis(2-Ethylhexyi)phthaiate mgfkg 
Butyibenzylphthaiate mg/kg 
Chrysene mg/kg 
Dibenz(a h)anthracene mg/kg 
Dibenzofuran mg/kq 
Dielhytphlhalale mg/kg 
Dlmethvtphthalate mo/kg~ 

Di-n-butylphthalate mg/kg 
Dl-n-octylphlhalate maiko 
Fluoranthene mg/kg 

1 
Fluorene 
Hexachloro-1 ,3-buladlene 

mg/kg 
mg/~g 

Hexachlorobenzene mg/kg 
Hexachiorocyclopentadiene m_g/kg 
Hexachloroethane mg/kg 
lndeno(1 ,2,3-cd)pyrene rng/kg 
lsophorone mg/kg 
Naphihalene mg/kg 
Nitrobenzene mg/kg 
N-Nitroso-dl-n-oro!Jylamine mg/kg 
N-Nilrosodiphenylamlne mg/kg 
Pentachloro!Jhenol mg/kg 
Phenanthrene mg/kg 
Phenol mg/kg 
Pyrene mg/kg 

Notes: 

Table 4.3·1 
Analytical Results for Soil 

W. Chudlelgh 1 Wellsite 

Dimock, Township 
Susquehana County, PA 

CHUDLEIGH-1-81 CHUDLEIGH-1·82 

5/25/2010 5/25/2010 
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SOIL 
Residential Used Aquifer 

MSCs1 

18 
8.3 
1.1 

0.37 
NS 
37 

0.42 
NS 
3.3 
6 

2,700 
2 500 
350 
5.7 

0.57 
5.7 
1•80 
57 

1,800 
11 

0.015 
30 
130 

3,,000 
230 
0.57 
95 

2900 
NS 

1500 
8,800 
3,200 
3,000 

10 
0.96 
91 

0.56 
5.7 
10 
25 
7.3 

0.0094 
20 
5 

10,000 
200 

2,200 

, =Medium-Specific Concentrations (MSCs) were established from lhe Residential, Used Aquifer with TDS < 2500 MSCs 
Soil to Groundwater Numeric Values listed in Appendix A, Table 3 and Table 4 of 25 PA Code Section 250, 
Administration of the Land Recycling Act (Act 2) regulations . 

2= ND (5.3) =Parameter not detected at the detection limit specified in parentheses. 
3=No Standard 
4=as Chromium Ill. 
5=as cis-1, 2 - Dichloroethlene 
6=as Total xylenes. 
7 =as p-Cresol 
I 12.5 1-Resuit exceeds SHS Residential, Used Aquifer MSC 

P•oe3or3 
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Sample Identification 

Sample Location 

Sample Date 

Parameter UNITS 
GenetaJ Cfisri'risW 
pH oH units 
Diesel Components (ORO EPA 8015B Mod) mgll 
TPH (C06-C10) fGRO EPA 8.D15B Mod) mg/L 
Oil and Grease EPA 1664A moiL 
TPI-i !EPA 1664A) mg!L 
Acidity (SM 2310B) mg/L 
Alkalinity {SM 2320B moll 
Ammonia (EPA 350.1) mgll 
Ethylene Glycol (EPA 8015) mgiL 
TDS SM 2540C I moiL 
Surfactants (MBAS SM 5540Cl mg/L 
Chloride (SM 4.500--CI-E) mgJL 
To!af MrtfiJ!s Arnll'i'Si!Y.(6010fl470 
Aluminum. Total ugll 
Antimony, Total ug/L 
Arsenic Total uqfl 
Barium. Total ug/L 
Berylllum, Tolal ug/L 
Boron. Total uqll 
Cadmium, Total ugll 
Calcium, Total ugll 
Chromium. Total UQ/L 
Coball. Total ~giL 
Copper, Total ug/~ 

Iron. Total U!'lil 
Lead, Total L ugiL 
Ma~neslum, Total ug/L 
Manaanese. Total I uoiL 
Molybdenum, Total ug/L 
Nickel Total ug/L 
Potassium, Total uo/L 
Selenium. Total ug/L 
Silver, Total uqiL 
Sodium, Total uQ/L 
Thallium, Total ug/L 
Vanadium Total uqll 
Zinc Total <Jg/L 
Mercury, Total ug/L 
0/SSJJ(vt/dMerars A11slvse-s 1601017470} 
Aluminum, Dissolved ugll 
Antimony, Dissolved ug!L 
Arsenic. Dissolved uqll 
Barium, Dissolved ugll 
Beryllium Dissolved ug{L 
Boron, Dissolved uoll 
Cadmium Dissolved ugll 
Calcium Dissolved ug{L 
Chromium, Dissolved uall 
Coball. Dissolved ug/L 
Copper. Dissolved u~/L 

Iron Dissolved UQIL 
Lead, Dissolved ug/L 
Maqnesium, Dissolved ug/L 
Manganese. Dissolved UQ/L 
Molybdenum Dissolved ug/L 
Nickel Dissolved uqiL 
Potassium, Dissolved ug/L 
Selenium Dissolved ug/L 
Silver Dissolved uq/L 
Sodium, Dissolved ug/L 
Thallium Dissolved UQ/L 
Vanadium, Dissolved ugll 
Zinc. Dissolved uq/L 
Mercury, Dissolved ug/L 

DIM0209034 

Table 4.3-2 
Analytical Results for Surface Water 

W. Chudleigh 1 Wellsite 

Dimock Township 
Susquehanna County, PA 

Chud-DN Chud-UP 

Downgradlent Upgradient 

5/26/2010 5/26/2010 
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Surface Water Quality Criteria 1 

Fish and Aquatic 
Fish and Aquatic Human Health 

Life Criteria -
Life Criteria -Acute Criteria 

Chronic 

6.0-9.0 I NS3 

NS'' NS I NS 
NS NS NS 
NS NS NS 
NS ' NS I NS 
NS NS NS 
NS NS NS 
NS NS I NS 
NS NS I NS 
NS NS I 750 
NS NS NS 
NS NS 250 

NS 750 NS 
220 1,100 5.6 
150 340 10 

4,100 21,000 2,400 
NS NS NS 

1.600 8,100 3,1 00 
NS NS NS 
NS NS NS 
NS NS NS 
19 95 NS 
NS NS NS 

1 5004 1,500' NS4 

··' i:.' 12 Ll ;,JD ! .~ o; L_ NS NS NS 
2,420 2160 NS NS NS 
184 49.8 NS NS 1,000 

·c :::::; Vi .:.· :•. Cl NS NS NS 
::; (11j ':' : ·.:_ 'l"· :::l NS NS NS 
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' ~ •! ;,, I·''C((;I) 9.0 13 NS 
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· .! ~' < e: 1'.:' ~- (!: 2.5 64.6 NS 
1.940 1,980 NS NS NS 

7.7 6.2 NS NS NS 
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Sample Identification 

Sample Location 

Sample Date 

Parameter UNITS 
VOC6 (82/JO) 
Acetone UQ/l 
Benzene ugll 
Bromochloromet.hane ug(L 
Bromodlchloromethane UQ/l 
Bromoform ugll 
Bromomethane uqll 
2-Butanone MEK UQ/L 
n-Butylbenzene ug/L 
sec-Butylbe.nzene ugll 
Carbon disulfide uq/L 
Carbon tetrachlolide ugll 
Chiorobenzene ug/L 
Chloroethane uq/L 
Chloroform ugll 
Chloromethane ugll 
Dibromochloromethane ug/L 
1.2-Dibromoethane (EDB) ua/L 
1 .. 2-Dichlorobenzene ugiL 
1.3-Dichlorobenzene uqll 
1 ,4-Dichlorobenzene uQ/L 
1.1-Dichloroethane ugfl 
1 ,2-Dichloroethane ugll 
1 ,2-Dichloroethene lTotal uq/L 
1, 1-Dlchloroetllene ugll 
cis-1 ,2-Dlchloroethene ug/L 
trans-1 2-DichJoroelhene uq/L 
1 ,2-Dichloropropane ug!L 
cis-1 .3-Dichloropropene ug/L 
trans-1 ,3-Dichloropropene I ug/L 
Ethylbenzene ug!L 
2-Hexanone UQIL 
lsopropytbenzene (Cumene) ugfl 
IP·Isopropylloluene UQ/l 
Methvlene Chloride uq/L 
4-Methyi-2-pentanone (MIBK) ug/L 
Methvl-!en-butvl ether uq/L 
Naphth~lene uq/L 

a-Xylene uq/L 
n-Propvlbenzene uq/L 
Styrene uQ/L 
1,1 2 2-Tetrachloroelhane ug/L 
Tetrachloroethane uQ/L 
Toluene uQ/L 
1 2.4-Trichlorobenzene ug/L 
11.1-Trichloroelhane _jl uoiL 
1.1.2-Trichloroethane i ugiL I 
Trichloroethane I uq/L 
1 .2.4-Trimethvlbenzene II uq/L I 
1.3.5-Trimelhylbenzene l ~gil 
Vinyl Chloride ' ug/L I 

Xvlene (Total I uq/L 

m&p-Xylene I ug/L 

DIM0209034 

Table 4.3-2 
Analytical Results for Surface Water 

W. Chudleigh 1 Wellsite 

Dimock Township 
Susquehanna County, PA 

Chud-DN Chud-UP 

Downgradlent Upgradient 

5/26/2010 5/26/2010 
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Surface Water Quality Criteria' 

Fish and Aquatic 
Fish and Aquatic Human Health 

Life Criteria-
Life Criteria -Acute Criteria 

Chronic 

86,000 450,000 3,500 
130 640 1.2 
NS NS NS 
NS NS 0.55 
370 1800 4.3 
110 550 47 

32,000 230 000 21,000 
NS NS NS 
NS NS NS 
NS r--- NS NS 
560 2,800 0.23 
240 I 1,200 130 
NS I NS NS 
390 I 1,900 5.7 

5,500 I 28,000 NS 
NS L_ NS 0.4 
NS NS NS 
160 820 420 
69 350 420 
150 730 I 420 
NS I NS NS 

3.100 15.000 0.38 
NS NS NS 

1,500 7.500 33 
NS NS NS 

1.400 6,800 140 
2,200 11,000 NS 

61 310 0.34 
61 310 0.34 
580 2.900 530 

4.300 21 .000 NS 
NS I NS NS 
NS NS NS 

2.400 12.000 4.6 
5,000 26.000 NS 

NS NS NS 
43 I 140 NS 

210° 1.1oo• 7o.ooo• 
NS NS NS 
NS 'NS NS 
210 1,000 0.17 
140 700 0.69 
330 1,700 1,300 
26 130 35 

610 3,000 NS 
680 3.400 0.59 
450 2,300 2.5 
NS NS NS 
NS NS NS 
NS NS 0.025 
210 1.100 70.000 
210. 1.1006 ro,ooo• 
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Sample Identification 

Sample Location 

Sample Date 

Parameter UNITS 
SVOQ (8210CJ 
2-Melhylphenol{o-Cresol UQ/L 
3&4-Methylphenol(m&p Cresol) ug/L I 
Acenaphthene uq/L I 
Acenaphthvlene uq/L 
Anthracene ug/L I 
Azobenzene UQ/L I 
Benzo alanthracene uq/L I 
Benzo{a)pyrene ug/L I 
Benzo(b)Auorantheoe ug/L I 
Ben7.o(q,h l)pervlene UQJL I 
Benzo(k)fiuoranlhene ug,L I 
Benzoic acid ug!L I 
Benzvl alcohol ug/L I 
4-Bromophenylphenyl ether uo/L I 
Butylbenzylphthalate uQ!L I 
Carbazole uq/L I 
4-Chloro-3-methyl!l_henol uq/L I 

4-Chloroanlllne ug/L I 
bis(2-Chloroelhoxy)mcthane ug/L I 
bis 2-ChloroethVI) ether uq/L 
bis(2-Chloroisopropyl) ether ug/L 
2-ChloronaPiitrnileoe ug/L I 
2-Chlorophenol uq/L ' 

4-Chlorophenylphenyl ether ug/L I 
Ct1rvscne uq/L I 
Dibenz{a,h)anthracena uq/L 
Dibenzofuran ug/L 
1,2-Dichlorobenzene uq/L 
1,3-Dichlorobenzene ug/L 
1 4-Dichlorobenzene 'tlg!L 
3,3'-Dichlor'Obenzldlne uq/L 
2 4-Dichlorophenol uo/L 
Dlethylphlhalate . uq/L L 
2.4-Dimethvloheool uq/L 
Dimethyl phthalate ug/L 
Di-n-butvlphlhalate uq/L I 
4,6-Dinltro-2-methvlohenol uo/L 
2 4-Dinitrophenol uglL I 
2,4-Dinitrotoluene uq/L I 
2,6-Dinitrotoluene uo/L 
Di-n-octylphthalate ug/L I 
bis 2-Ettwlhexvl)phthalate ug/L I 
Fluoranthene uQ!L I 
Fluorene ugiL I 
Hexachloro-1,3-buladiene uq/l I 
Hexachlorobenzene uo/L 
Hexachlorocyclopentadiene ug/L I 

Hel(achloroelhane uq/L I 
lndeno(1.2,3-cd)pyrene uq/L 
tsophorone .uqll 
1-MelhVII".aohthalene uiiJL 
2-Methylnaphthalene uo/L 
Naphthalene uQJIL 
2-Nitroanillne uq/L 

DIM0209034 

Table 4.3-2 
Analytical Results for Surface Water 

W. Chudleigh 1 Wellslte 

Dimock Township 
Susquehanna County, PA 

Chud-DN Chud-UP 

Downgradlent Upgrad/ent 

5/26/2010 5/26/2010 
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Surface Water Qual ltv Criteria' 

Fish and Aquatic 
Life Criteria -

Fish and Aquatic Human Health 

Chronic 
Life Criteria -Acute Criteria 

NS NS NS 
NS NS NS 
17 83 670 
NS NS NS 
NS NS 8300 
NS NS NS 
0.1 I 0.5 0.0038 
NS I NS 0.0038 
NS I NS 0.0038 
NS NS NS 
NS I NS 0.0038 
NS NS NS 
NS NS NS 
54 270 NS 
35 140 150 
NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 

6,000 30,000 0.03 
NS NS 1.400 
NS NS 1,000 
NS NS NS 
NS NS N'S 
NS NS 0.0038 
NS NS 0.0038 
NS NS NS 
160 820 420 
69 350 420 

150 730 420 
NS NS NS 
340 1,700 77 
800 4,,000 17,000 
130 660 380 
NS NS NS 
21 110 2,000 
16 80 13 
320 1 600 0.05 
130 660 69 
200 990 0.05 
NS NS NS 
910 4 500 1.2 
40 200 130 
NS NS 1.100 
2 10 0.44 

NS NS 0.00028 
1 5 40 
12 60 1.4 
NS NS 0.0038 

2.100 10.000 35 
NS NS NS 
NS NS NS 
43 140 NS 
NS NS NS 
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Sample Identification I 

Sample Location 

Sample Date 

Parameter UNITS 
SVOCI:11270C 
3-Nitroanillne ug/L 
4-Nitroanlllna ug/L 
Nitrobenzene UQ/L 
2-Nilrophenol ug/l 
4 -Nitrophenol \Jg/L 
N-Nitrosodlmethvlamlne uq/L 
N·Nilroso-d f-n-propylamine ug/L 
N-NifrosodTPhenvlamlne ug/L 
Pentachlorophenol, UQ/L 
Phenanthrene ug/L 
Phenol ug/L 

' Pvrene uq/L 
t ,2,4-Trlchlorobenzene ug/L 

12,4,5-Trlchlo[Q!lhenol ua!L 
2,4,6-Trichlorophenol uq/L 

Notes: 

Table.4.3-2 
Analytical Results for Surface Water 

W. Chudleigh 1 Wellslte 

Dimock Township 
Susquehanna County, PA 

Chud-DN Chud-UP 

Downgradlent Upgradlent 

512612010 5/26/2010 

r' .,; i~ ~. ·~o r2 6\ 
\! ;:) ·~ .... ~ r·i::l 12 s; 
i\IL.I· ":• ... 11"", t• ~· 

,,:or' ?.• ~~~~~r , 
i,J( . ~ , , .•'C' 01 
\ID r; 2' .• ,;-. t.~ (;I 

.;::;{ -. i'i0 11 Ol 
"!~ i . :1 MiJ '1 Gl 
,,, :_ '3"-: Nll/26\ 
~:) t ·, :· .'I:J 1·· C'• 
~~c. ~ ~I Nnr·. o• 
-ii) #i ~\ ND !l 0'1 

t'r-l:J f "j 21 NL: r·; Ot 
~: :. '3 c~ ND 12 6\ 
l~f· ~ I ;,lD ('I 0~ 

I Surface Water Qualltv Criteria 1 

Fish and Aquatic 
Fish and Aquatic Human Hoalth 

Life C rlteriil -
Life Criteria- Acute Criteria 

Chronic 

NS NS NS 
NS NS NS 
810 4.000 17 

1,600 8,000 NS 
470 2,300 NS 

3,400 1•7 .. 000 0.00069 
NS NS 0.005 
59 3000 3.3 

0.00589 0.00768 0.27 
1 5 NS 

NS NS 21,000 
NS NS 830 
26 130 35 
NS NS NS 
91 460 1.4 

1= Values from 25 Pa Code Chapter 93.8, Table 5; values assume a pH of 6.5 SU and hardness of 100 mgiL, where applicable. Values provided for chromium are for 
chromium Ill. Values for chloride, TDS, pH, manganese and Iron from 25 Pa Code Chapter 93.7, Table 3. 
2= ND (1 D)= Parameter not detected at the detection limit specified In parentheses. 

"= No Standard. 
'=The specific water quality criteria for total recoverable iron is for aquatic life uses and Is expressed as a 30-day average concentration. The water quality criteria for 
human health is expressed as dissolved Iron. See 25 PA Code Section 93.7. 
6= As total xylenes. 
5= As total xylenes. 
I 5.8 1-· Results exceed SHS R-U MSC and/or applicable surface water quality criterta. 
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Sample Identification 

Sample Dale 
Parameter Units 
General G,_lllJs&y Anll1J!!J9S 
Percent Moisture (ASTM D2974-87) % 
Nitroaan. Ammonia (EPA 350.1 mg/kg 

Chloride (SM 4500-CI-E) mg/L 
Surfactants (MBAS. SM 5540C mq/L 
Ethylene Glycol( EPA 8015}_ mglkg 
Mstai~;Jl.nil/vsru· (60WB/7471 I 
Aluminum mglkg 
Ant imony mg/kg 
Arsenic mglkll 
Barium mglkg 
Beryllium mg/k_g 
Boron mglkg 
Cadmium mglkq 
Calcium mQ!kq 

Chromium mglkg 
Co ball mqlkn 
Copper mg!kn 
Iron ml)lku 
Lead molkg 
Magnesium molkq 
Manganese m_glkg 
Molybdenum mglkg 
Nockel mglkg 
Potassium mglkg 
Selenium mgl kg 
s aver mglkg 
Sodium mg!kn 
Thallium mg/kQ 
Vanadium mg/l<,q 
Zinc mg/kg 
Mercury mg/kg 
VOC Anafyses (821i0J 
1,1. 1-Trichloroethane mglkg 
1.1 ,2 ,2-Tetrachloroethane mglkg 
1,1 .2-Trichloroethane mg/kg 
1 . 1-Dichloroethane mglkQ 
1,1-Dlchloroelhane mQ/kQ 
1,2.4-Trimethvlbenzene mg/kq 
1.2-Dichlorobenzene mg/kg 
1.2-Dichloroethane mq/kg 

1 2-Dichloroelhene_(Total) mg/kg 
1 ,2-Dlchloropropane mol kg 
1 ,3,5-Trimethylbenzene mglkg 
1 ,3-Dichlorooenzena mglkg 
1.4-Dichlorobenzene mglkg 
2-Butanone CMEK) mg/k!J 
2-~texanone mglkg 
4-Methvl-2-oenl.anone MIBI<l mQ!kg 
Acetone mQ!kn 
Benzene mQ/kQ 
Bromodlchloromethane molka 
Bromofonm mQ/kg 
Bromomethane malkg 
Carbon disutrode mglkg 
Carbon lel rachlorido mg/kg 
Chlorobenzene mg/kg 
Chloroelhane mglkg 
Chloroform mQfkg 
Chloromethane mg/kQ 
cfs-1 ,2-DichloroethGne mg/ko 
-cls-1 ,3-Dichloroorooene mg/kg 
Olbrornochloromelhana mglkg 
ElhylbenzGr19 mglkg 

DIM0209034 

Table 4.4-1 
Analytical Results for Soil 

Costello 1 Wellsite 

Dimock, Towns hip 
Susquehana County, PA 

COSTELL0-1 -61 COSTELL0-1-62 

512512010 512512010 

9.1 8.2 
12.4 72 
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. : ' {' ·- · ~ 
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:: ! ' ~ :·• ;\ - (· 'j:: 

12.800 11.700 
~c c-:.::m t =r- ( J 2C 

12.5 10.1 
72.3 64.2 
0 6 0.52 
74 6.5 

0.32 0.36 
899 721 
14 4 12.6 
8.6 9.6 
13.4 13.7 

23.500 22 400 
13.1 15.5 

3.820 I 3.710 
520 I 701 

r_:. ij• I' ll:,./ "'' 19.3 19.5 
1 450 1,440 

0.5 
1.,; "'·-

0.22 0.21 
rH.: :::~.., - :, .:!:~; 

I 110 ! ~ · 
.,,. s· 

18.1 13,2 
58 .4 58.6 

' • .:;. ·c '~· 0. 
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t·!U (fi SQt,SI i ,;~ .~ ::: C.~·:..:.... ~ 

<t:. l 'i O:Jt'? ! - '~['~I~ t 

. •1G 100:)lf • , e ·O: .~Ot I 
flol~r(!~.:.~} •:!: '(_ ' ,J;q 
"'! r; wo:.rl ··~ rc JO"-' -· 
"'D ·r•.1 ~, ., llO IC ~:l5L' l 

:·!: ' '~ :y: .. ~ , I 'L 'L JC.:•., 
:,: :; '~i JJ9Q I ,ID IC L: 'C:~ 
\1:·. :o (:")t ·;·; .r;:; •n '~5'1 
:':c-: .: G =J::r .-~ ~· 1 ,~ :-- ~~ : ")5·: \ 
;,!': {0:, 1J:=I!;"£! ;,:c.~:: .:~os~ l 
; ·..i ,_~ :0 ('-'j(~ I · · ~_; ~ [; ~.<)S:~ ) 

~:-~ I:J c::,gc ·. r·!i""' 12 2 ~ '~.[.', 

l\~D U~?.3 j·,:;:. '0 ~j : .:-{-': 

,-J·:; (:. ~ .. £1~\ ·- ·- c :::.1 
0.0311 0.0703 

·C ,C~~' • . ::: ,,0{15£ 
-..:~ c r..:~€ IC \ .. t nS!.' 
·~-rl' X\.'.-!!1 ··: · ~ CC-5-' 

-..,;::- :·o o::-.t·S: ') ~ -~·~) 

no !Q e:~-~- t ~ c ~- ~:.5: ... 
i ~~ t CJ ')J~ s · \ :. ( QJC;:;.: ~ 

~ ,rc r a ::;~11"-? ·· . ~ ·: !i::5Li 
" ·::1 tc:; C!Ji·£' ' :<:.• {':; .:J:J5 !.·. ~ 

· -:··o~?~ ' ·!L /L' .:_· .Js~ ·: 
-..; :_:. :o':l;;..:9· : ,, .. ;.o~ , 

c. · ·~ ~.ot s ~li)_(lj ~~l 

'· C' rc 'Xl'~r · .,;. : :10::-<'" 
·, C .'C ~~>- £· ·~ .. ~ .... :r c~·5/ , 

··- : '~~;:::\ t'= ~.-., ::;~ 

SOIL 
Residential Used Aquifer 

MSCs' 

. 
NS' 

1,900 

NS 
NS 

1400 

190,000 
27 
12 

8.200 
320 

1900 
38 
NS 

190,000'' 
50 

8,·1_00 
150,000 

450 
NS 

2,000 
650 
650 
NS 
26 
84 
NS 
14 

1,500_ 
12,000 

10 

20 
0.08 
0.5 
3.1 
0.7 
8.4 
60 
0.5 
7, 

0.5 
2.3 
61 
10 

400 
1.1 
290 

3.300 
0.5 
8 
8 
1 

150 
0.5 
10 
23 
8 
3 
7 

0.66 
8 

70 
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Sample Identification 

Sample Date 
Parameter Unlls 
VOC Aaa/iiS'BS (8260) 
lsopropvlbenzene (Cumene) mg/kg 

m&o-Xviene mglkg 
Methylene Chloride mq/kg 
Methyl-tert-butvl ether 
Naphthalene mg/kg 
n-Butylbenzene mglkg 
n-Propylbenzei19 mg/kg 
o-Xvtene , mq/kg 
I p-lsoprooyltoluene mgfkg 
sec-Bulylbertzene mg/kg 
Styrene 
T etrachloroethene mg/kg 
Toluene mg/kg 
TOTAL BTEX mg/kg 
trans-1 ,2-Dichloroethene mg/kg 
trans-1 ,3-Dichloropropene mg/kg 
T richloroethene I mg/kg 
Vinyl chloride I mg/k_q 

Xvtene (T olal) I mg/kg 
SVOC~na[vsas (82'70! 
1 ,2.4· Trlchlorobenzene fl19/kg 
1.2-Dichlorobenzene mg/kg 
1. 3-Dichlorobenzene mglkg 
1.4 ·Dichlorobenzene mg/kg 
2. 4. 5-T richlorophenol mg/kg 
2.4.6-Trlchlorophenol mg/kg 
2.4·Dichlorophenol mg/kg 
2.4-Dimethytphenol mg/kg 
2 4-Dinitrophenol mg/kq 
2.4-Dinitrotoluene mg/kg 
2.6-Dinllrotoluene 
2-Chloronaphthalene fT1g/kq 

12-Chloroohenol mglkg 
2-Methylnaphthalene mg/kg 
2-Methvlohenol(o-Cresol) mglkg 
,2-Nitroariiline m(lfkg 
2-Nitrophenol , mglkg 

3&4-Melhylpl:lenoj(m&o Cresol)_ mglkg 
3.3'·Dichloro~nzidlno mQik_q 
_3-NIIroaniline mq/kq 
14 .6-Dinitro-2-methvlphenol mq/kq 
4-Bromophenvlohenvl ether maiko 
4-Chlaro-3-meth fiphenol mg/kg_ 
4-Chloroaniline mg/kg 
4-Chlorophenytphenyl ether mglkg 
4-Nitroaniline mg/ko 
4-Nitrophenol mglk_g 
Acenaphthene m(llkq 
Acena phthytene mg/kg 
Anthracene 
Benzo a)anthracene mg/kg 
Benzo( alovrene m(lfkg 
Benzo(b )fiuoranthene 
Benzo(g.h,i)pervlene mg/kg 
Benzo(klfluoranthene mglkg 
Benzyl alcohol mglkg 
bisC2-Chloroethoxy)methane mg/kg 
bis(2-Chloroethyll ether mg/kg 
bis 2-CI~oraisopropyl) ether 
bis(2,Ethvlhexvl)phthalate mg/kq 
Butylbenzvlohthalate mn/kg 

DIM0209034 

Table 4.4-1 
Analytical Results for Soil 

Costello 1 Wellslte 

Dimock, Township 
Susquehana County, PA 

COSTELL0-1-81 COSTELL0-1-82 

5/2512010 5/2512010 

: 'i! ..... ..:< . 

.1 ':.: I'J.81)SJ 

" ' ( 3:;.<1 

: ,, :,-. I 

· '~"''t'lll.l"l 

'0 t':;:. l 

,.,>-. :":: 3.5!:; 

-C> e: .. r l 

··=· i (' 25!::". 

SOIL 
Residential Used Aquifer 

MSCs1 

600 
1,000? 

0.5 
2 

25 
950 
290 

1,000 
NS 
350 
24 
0.5 
100 
NS 
10 

0.66 
0.5 
0.2 

1,000' 

27 
60 
61 
10 

11 
2 

73 
7.3 

0.21 
3.7 

6..200 
4.4 
600 
180 
11 
29 
18 
8.3 
1.1 

0.37 
NS 
37 

0.112 
NS 
3.3 
6 

2.700 
2 500 
350 
5.7 

0.57 
5.7 
180 
57 

1,800 
11 

0.015 
30 
130 

3.000 
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Somplo ldontlllcat.lon ' 

Sample Date 
P,aramatar Units 
SVOC Ana~s t82"lC1}_ 
Chrysane I mg/kg 
Dlbenz(a.h)anthracene I mg/kg 
Dibenzofuran mglkg 
Diethytphlhalate mg/kg 
Dlmethylphthalate ' mglkg 
Dl-n-buMphthatale mglkg 
DH>-ocMohthalate nl!l/kg 

Fluorantbene nl!likg 
Fluorene m!likQ 
Hexachloro-1 .. 3-butadlene maik!l 
Hexachlorobenzene mg/kg 
Hexaohlorooyclopentadiene mg/kg 
Hexachloroethane mg/kg 
lndeno( 1.2.3-cd)pyrene mglkg 
lsopborone mg/kg 
Naphthalene mg/kg 
N•trobenzene mg/kg 
N·Nitroso·di·n·propytamine mglkg 
N-Nitrosodlphenytamine mg/kg 
Pontachtorophenof mg/kg 
Phenanthrene mg/kg 
Phenol m!llkg 
Pyrena m!likg 

Notes: 

Tablo 4.4-1 
Anolyllcol Results lor Soli 

Costello 1 Wollsllo 

Dimock. Townslllp 
Susquehana County. PA 

COSTELL0-1-81 COSTELL0-1-82 

5/25/2010 5/25/2010 

i\ )Q (0 35.: ) 1'!0 {(I ;j;):.~ 

t\''] .0 . 3.55~ ""~ .. "'- · 
\lC IU 355\ : ·~~ .' (] ~ ~ Ll \ 

:~:· rc.Jot- i·.IQIC 3:S ,t : 

.·!L ~o :cc' ~\~ · :. 35< 
, .. :D ·\:1 7·55 ···!0 i'J 35l~ 
,.,.-, '"' ~, 5-t:• r•~:' J:; :2.~> 

ND i C ::155. -;r:::.; 
'" 0 C30f' -·c: ·o ;1:;¢. 

~·~·: 1C.tJ! \ [!:;: ::: :~(· 

:-:c :c· :s~ ···: ·c ·.,::..t·. 
NO tD.~~ - L..:;;.·· 
~''Pili. ;..;;~/ .... [" i Q ~5e. 

!''D I( ';:.f3" ~ C"}~ ·-
i'<~: :G. :05t ';r r~ ~;;w"\ 
·""'C • •• ;~j' w:• 1

\;. !:'5L 
ND rc 35& .\D :CJ J34 ) 
NC. iO :: o::;' , .. 't. i:::i 3!)t. 

r\1•J 1D :1.:~:.>1 (·![ifl' ~~. 

NL:·. ID_IIfl~l r::; ru .&OO' 
r·. ; 3::5' ·!l , ::sc 
r-:· :, J50.1 ,::;.!:}Zt;L 
IL'""t/U ·- ---;S J .r_ ~= ~=- -

SOIL 
Residential Used Aquifer 

MSCs1 

230 
0.57 
96 

2,900 
NS 

1,600 
8.800 
3 .. 200 
3.000 

10 
0.96 
91 

0.56 
5.7 
10 
25 
7.3 

0.0094 
20 
5 

10.000 
200 

2.200 

1 = Medium-Specific Concentrations (MSCs) were established from the Residential, Used Aquifer with TDS < 2500 MSCs 
Soil to Groundwater Numeric Values listed in Appendix A, Table 3 and Table 4 of 25 PA Code Section 250 
Administration of the Land Recycling Act (Act 2) regulations. 

2= ND (3.0) = Parameter not detected at the detection limH specified in parentheses. 
3=No Standard 
4=as Chromium Ill. 
5=as cls-1, 2 - Dichloroethlene 
0=as Total xylenes. 
'=as p.Cresol 
I 12.5 1-Result exceeds SHS Residential, Used Aquifer MSC 

P •• • 3 ., J 
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Sample Identification 

Sample Location 

Sample Date 

Parameter Units 
General Chemfsi!J' 
Acidity, Total (SM 23108) mg/L 
Alkalinity, l otal as CaC03 (SM 23208) mg/L 
Nitrogen, Ammonia. (EPA 350.1) mg/L 
Chloride I SM 4500-CI-El mq/L 

' 
Surfaclants (SM 5540C) mg/L 
pH (SM 4500-H+Bl Std. Units 
Total Dissolved Solidsl SM 2540C) mq/L 
Diesel Components (EPA 80158 Mod) m>J/L 
TPH (C06-C10) {EPA 8015B Mod) ug/L 
Total Petroleum Hydrocarbons (EPA 1664Al mg/L 
Tola/ Metals Anajyses (60108174711_ 

1 Aluminum I UQ/L 
Antimony UQll 
Arsenic ug/L 
Barium ug/L 
Beryllium ugfL 
!3oron ug/L 
Cadmium UQ/l., 
Calcium I U~/L 
Chromium I ug/L 
Cobalt I ug/L 
COPiJe-r I ug/L 

Iron U>J/L 
Lead ug/L 
Ma,gnesium ua/L 
Manganese ug/L 
Molybdenum uo/L 
Nickel ug/L 
Potassium ug/L 
Selenium uq/L L 

Silver uq/L I 
Sodium ug/L 
Thallium I uq/L I 
Vanadium I ug/L I 
Zinc I uo/L I 
Mercury I ug/L I 
Dissolved Metals Analyses (6010fi471J 
1Aiumlnum Dissolved ug/L 
Antimony, Dissolved ug/L 
Arsenic, Dissolved uq/L 
,Barium, Dissolved ua/L 
•Bei YIIium , Dissolved ug/L 
,Boron, Dissolved uq/L 
~Cadmium, Dissolved ~all I 
:Calc1um, Dissolved UQ/L 
'Chromium. Dissolved 

~ 

ug/1!. 
ICobaJt. Dissolved uo/L 
'Copper. Dissolved ua/L 
Iron, Dissolved ug/L 
'Lead. Dissolved ug/L 
Maqnesium. Dissolved uq/L I 
Manqanese, Dissolved ug/L I 
Molybdenum. Dissolved ug/L 
Nickel, Dissolved uo/L I 
Potassium, Dissolved ua/L 
Selenium. Dissolved UQ'/L I 
Silver, Dissolved ug/L I 
Sodium, Dissolved ug/L I 
Thallium, Dissolved ug/L 
Vanadium, Dissolved UQ/1:. 
Zine. Dissolved uq/L 
Mercury, Dissolved U>J/L 

DIM0209034 

Table 4.4-2 
Analytical Results for Surface Water 

Costello 1 Wellsite 

Dimock Township 
Susquehanna County, PA 

COSTELLO #1 COSTELL0#1 
A B 

Upgradient Pond 

12/10/2009 12/10/2009 
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Surface Water Quality Criteria 1 

Fish and Fish and 
Aquatic Life Aquatic Life Human Health 

Criteria- Criteria- Criteria 
Chronic Acute 

NS' NS NS 
NS NS NS 
NS NS NS 
NS NS 250 
NS NS NS 

6.0-9.0 NS 
NS NS 750 
NS NS NS 
NS NS NS 
NS NS NS 

NS 750 NS 
220 1 100 5.6 
150 340 10 

4,100 21•,000 2,400 
NS NS NS 

1,600 8,100 3,100 
NS NS ' NS 
NS NS NS 
NS NS NS 
19 95 I NS 
NS NS NS 

1,500'' 1 ,5oo• Ns• 
NS NS NS 
NS NS NS 
NS NS 1,000 
NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 
NS I NS I NS 
13 65 I 0.24 

100 510 NS 
NS NS NS 
NS NS NS 

! NS I NS NS 
NS I NS NS 
NS NS NS 
NS NS NS 

' NS NS NS 
NS NS NS 

0.25 2.01 NS 
NS NS NS 

74.1 569.8 NS 
NS NS N·S 
9.0 13 NS 
NS NS 300 
2.5 64.6 NS 
NS NS NS 
NS NS I NS 
NS NS NS 
52 470 610 
NS N_S NS 
4.6 NS NS 
NS 3.2 NS 
NS NS I NS 
NS NS NS 
NS NS NS 
120 120 NS 
0.77 1.4 0.05 

Po..,c 1 or 4 
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Sample Identification 

Sample Location 

Sample Date 

Parameter Units 
VOCs Af!afysg~ 18260) 
1,1, 1-Trichioroethane ugfL 
1, 1.2,2-Tetrachloroethane uq/L 
1.1 .. 2-Trichloroethane U<JIL 
1, 1-Dichloroethane ug/L 
1 , 1-Dichloroethene ug/L 
1 ,2,4-Trichlorobenzene uq/L 
1 ,2,4-Trimethylbenzene ug/L 
1 ,2-Dichlorobenzene uo/L 
1 ,2-Dichloroethane uQ/L 
1.2-Dichloroethene Cl otal) ug/L 
1 ,2-Dichloropropane ug/L -
1 ,3,5-Trimethvlbenzene ug/L 
1.3-Dichlorobenzene ug/L 
1 ,4-Dichlorobenzene ug/L I 

2-Butanone (MEKl uq/L I 
2-Hexanone u!J}L I 
4-Methvl-2-pentanone (MIBK) ug/L I 

Acetone uq/L 
Benzene u~/L I 
Bromochloromethane ug/L 
Bromodichloromethane ug/L 
Bromoform Uq/L 
Bromomethane uq/L 
Carbon disulfide ugfL 
Carbon tetrachloride uo/L 
Chlorobenzene u<J!L 
Chloroethane U!J/l 
Chloroform ugll 
Chloromethane uo/L 
cis-1,2-Dichloroethene UQ/L 
cis-1.3-Dichloroprooene uqll 
Dibromochloromethane ug/L 
Ethvlbenzene uo/L 
lsopropylbenzene (Cumene) uQ/L 

m&p-Xylene uq/L 
Methylene Chloride ug/L 
Methyl-tert-butvl ether uq/L 
Naphthalene uq/L 
n-Butylbenzene uq/L 
n-Propylbenzene ug/L 

o-Xvlene uQ/L 
I p-lsopropyltoluene uoll 
sec-Bulylbenzene ug/L 
Stvrene uq/L 
Tetrachloroethene ug/L 
Toluene ug/L 
trans-1 ,2-Dichloroethene uo/L 
trans-1 .3-Dichloropropene uQ/L 
Trichloroethene ug/L 
Vinyl chloride ug/L 
Xylene (Total uq/L 
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Table 4.4-2 
Analytical Results for Surface Water 

Costello 1 Wellsite 

Dimock Township 
Susquehanna County, PA 

COSTELLO #1 COSTELLO #1 
A 8 

Upgradient Pond 

12/10/2009 12/1012009 
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Surface Water Quality Criteria 1 

Fish and Fish and 
Aquatic Life Aquatic Life Human Health 

Criteria- Criteria- Criteria 
Chronic Acute 

610 3,000 NS 
210 1.000 0.17 
680 3.400 0.59 
NS NS NS 

1,500 7,500 33 
26 130 35 
NS NS NS 
160 820 420 

3.100 15,000 0.38 
NS NS NS 

2,200 11,000 NS 
NS NS NS 
69 350 420 
150 730 420 

32 000 230,000 21,000 
4,300 21.000 NS 
5.000 26,000 NS 

86,000 450,000 3,500 I 

130 640 1.2 I 
NS NS NS I 

NS NS 0.55 
370 1 800 4.3 
110 550 47 
NS NS NS 
560 2,800 I 0.23 
240 1,200 130 
NS NS NS 
390 1,900 5.7 

5,500 28,000 NS 
NS NS NS 
61 310 0.34 
NS NS 0.4 
580 2,900 530 
'NS I NS NS 
2105 1 1oo• 70,000" 
2,400 12,000 4.6 

NS NS NS 
43 140 NS 
NS NS NS 
NS NS NS 

2105 1,1 oo• 70,000° 
NS I NS NS 
NS NS NS 

I NS NS NS 
140 700 0.69 
330 1,700 1,300 

1,400 6,800 140 
61' 310 0.34 

I 450 2,300 2.5 
NS NS 0.025 
210 1 100 700,00 
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Sample ldentlncation 

Sample Location 

Sample Date 

Parameter Units 
SVOCs Analyses {8270) I 

1,2 4-Trlchiorobenzene ugll 
11.2-Dichlorobenzene ug/L 
1 ,3-Dichlorobenzene up/L 
1 A-Dichlorobenzene up/L 
1-Methvlnaphthalene ugiL 
2,4,5-Trichlorophenol ug/L 
2.4,6-Trichlorophenol UQ/L 

[2.4-Dichiorophenol ug/L 
12.4-Dimethylphenol ug/L 
'2.4-Dinitrophenol u9JL 
2.4-DI'mtrotoluene ug/L 
2.6-Dimtrotoluene up/L 
2-Chloronaphthalene @)L 
2-Chlorophenol ugVl 
2-Methylnaphthalene ug/L 
2-Methylphenol[o-Cresol) ug.iL 
2-NIIroanillne ug>)L 

2-Nitrophenol ug/L 
3&4-Methylphenol(m&p Cresol) ug/L 
3,3'-Dichlorobenzldlne uq!L 
J-Mtroanlflne ug!L 
4,6-Dinitro-2-methylphenol uq/L 
4-Bromophenylphenyt ether ug!L 
4-Chloro-3-metfiYiphenol UQ/L 
4-Chloroanlline ug/L 
4-ChloroQhef]ylphenyl ether ug/L 
4-Nitroanillne ug!L 
4-Nitroohenol uq!L 
Acenaphthene ug/L 
Aceil_aphthylene ug/L 
Anthracene uo!L 
Azobenzene uq/L 
Benzo(a)anthracene uqll 
Benzo(a)pyrene ug/L 
Benzo(b)fluoranthene up/L 
Benzo(o.h.i)pervlene uq/L 
Benzo(k)fluoranlhene ug/L 
Benzoic acid ug/L 
Benzyl alcohol ua!L 
bis(2-Chloroethoxv)methan~: uq/L 
bis(2-Chloroethyl) ether ug/L 
bls{2-Chloroisopropyl1_ ether u /L 
bls(2-Elhvlhexvl)phlhalate uqll 
Butvlbenzylphthalate ug/L 
CaJbazole ug/L 
Chrvsene uo!L 
Dibenz(a,h)anthracene ug/L 
Dibenzofuran ug/L 
Diethylphthalate UQ/L 

Dimethylphthalate ug!L 
Dl-n-butylphthalate uo/L 
Di-n-octylphthalate ug/L 
1Fiuorant11enc uq!L 
:fluorene uq/L 

DIM0209034 

Table 4.4-2 
Analytical Results for Surface Water 

Costello 1 Wellsite 

Dimock Township 
Susquehanna County, PA 

COSTELL0#1 COSTELLO #1 

A B 

Upgradient Pond 

12/10/2009 12/10/2009 
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'T'- i·:.::' ' 
.;[' {-', 2\ 
,·!Q: 1.2: 
II!) .. . ~-

·~D ·,21 
h!C ( ·,.~· 

lD ,. < 
;-~i) ('i ·;-

·JC I '• " ' 
·![~ '··.=· 

;\!j) l•j . 2·~ 

i.J:J r .. ,~ 
· ·· ! ~ {' . 2.~ 

Surface Water Quality Criteria 1 

Fish and Fish and 
Aquatic Life Aquatic Life Human Health 

Criteria- Criteria- Criteria 

I Chronic Acute 

26 130 35 
160 8'20 420 
69 350 420 

150 730 420 
NS NS NS 
NS NS NS 
91 460 1.4 

340 1,700 n 
130 660 380 
320 1,600 0.05 
130 660 69 
200 990 0.05 
NS NS 1,000 
NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 

1,600 8.000 NS 
NS NS NS 
NS NS NS 
NS NS NS 
16 80 13 
54 270 NS 
NS NS NS 
NS NS NS 
NS I NS I NS 
NS NS NS 
470 2.300 NS 
17 83 670 
NS NS NS 
NS NS 8,300 
NS NS NS 
0.1 0.5 0.0038 
NS NS 0.0038 
NS NS 0.0038 
NS NS NS 
NS NS 0.0038 
NS NS NS 
NS NS NS 
NS NS NS 

I 6 000 30 000 0.03 
NS NS 1,400 
910 4,500 1.2 
35 140 150 
NS NS NS 
'NS NS 0.0038 
NS NS 0.0038 

I NS I NS NS 
800 I 4,000 17 000 I 

NS NS NS 
21 110 2,000 
NS NS NS 
40 200 130 
NS NS 1,100 
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Sample Identification 

Sample Location 

Sample Date 

Parameter Units 
SVGJCs~ajy$es (8270J Cc.mrnued 
Hexachloro-1 ,3-butadiene ug/L 
Hexach.Jorobenzene UQ/L 
Hexachlorocyclopentadiene ug/L 
Hexachloroethane ug/L 
lndeno( 1.2.3-cd)pyrene ug/L 
lsophorone ua/L 
Naphthalene ug/L 
Nitrobenzene ug/L 
N-Nitrosodimethvlamlne ug/L 
N-Nitroso-di-n-propylam ine ug/L 
N-Nitrasodiphenylamine ug/L 
Pentachlorophenol u~/L 

Phenanthrene u~/L 

Phenol u~/L 

Pyrene UQ/L 

Notes: 

Table 4.4-2 
Analytical Results for Surface Water 

Costello 1 Wellsite 

Dimock Township 
Susquehanna Coun ty, PA 

COSTELLO #1 COSTELLO #1 
A B 

Upgradlent Pond 

12/10/2009 12/10/2009 

c - r. ,-: 
. .J - (: •IL '1. 

:-!!:' -- •IC '' 
;4·_ 0 J[. , • . l 
-=r . .... -!L' r· 
0 (' : · -\:[ ··; " ; ·: I' : I (.!Q '·,' 

· ··~ {1 !)\ , 1;: r ~ ·: 
~'>D ~· o: ~-~ .'·· o; 

· · ~=-· :· ': .2' .. - " ' ,,:: ,~ ~) 1- l ~- • ·- .- ~ 

!' i ,_· ( ~ -: · ;-_;L: ( ~ ;:: 

hl: '". '": - "1 --
f'iC ! (_ l ·-.; C:,:t 1 ... 

iJ; • :!) L\ [1 ( , ) 

COSTELLO #1 
c 

Downgradlent 

12110/2009 

,,· ,:: ~ 21 
['I 21 

.. ~ c; ( ·; - ~ ~ 

: •' 1 

··=- 11 :: ,. ::; ,. =· 
I '; ~ -· -~ ·, 2'i 
.,_!IJ . L~' 

~~~ (• .-! 
1 '~c t • _"2'r 
•· .. c:. (·' :~ ' 

J' L" ., --~ 
·" 

,, ':1 
, ... l 

'•' ("' f• ": ~ 

"-. ::'( ..... _., 

Surface Water Quality Criteria 1 

Fish and Fish and 
Aquatic Life Aquatic Life Human Health 

Criteria- Criteria- Criteria 
Chronic Acute 

2 10 0.44 
NS NS 0.00028 
1 5 40 

12 60 1.4 
NS NS 0.0038 

2100 10 000 35 
43 140 NS 
810 4o000 17 

3.400 170000 0.00069 
NS NS 0.005 
59 3o000 3.3 

0.00589 0.00768 0.27 
1 5 NS 

NS NS 21,000 
NS NS 830 

1= Values from 25 Pa Code Chapter 93.8 , Table 5; values assume a pH of 6.5 SU and hardness of 100 mg/L, where applicable. Values provided for chromium are 
for chromium Ill. Values for chloride, TDS , pH , manganese and Iron from 25 Pa Code Chapter 93.7, Table 3. 
2= i'!0 (1 .0i =Parameter not detected at the detec~on limit specified in parentheses. 
3= No Standard. 
4= The specific water quality criteria for total recoverable iron is for aquatic life uses and is expressed as a 30-day average concentration. The water quality criteria 
for human health is expressed as dissolved iron . See 25 PA Code Section 93.7. 
5= As total xylenes. 
5= As total xylenes. 
I 5.6 I• R••'-' ''111 • • C • •o •l' .. h ii• LI I• • ~· ,. r •t• -•-=• r flW allt.)' -=••\•,•• 
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Sample Identification 

Sample Dale 
Parameter 

Percenl Moisture_(ASTM D2974-87j_ 
Nitrogen Ammonia EPA 350.1 
Chloride (SM 4500-Ct-E) 
Surfac-tants MBAS SM 55-IOC 
Elhv!Me GlvCQ! EPA 0015 
IQ.o( lti/lfOB/1'411 
Aluminum 
Antimony 
Arsenic 
Banum 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Manaanese 
Mol bdenum 
Nickel 
Potassium 
Selenium 
snver 
Sodium 
Thallium 
Vanadium 
Zmc 
Marcurv 

1,1 11-Trichloroethane 
1.1,2.2-Tetrocllloroothane 
1,1 -Trictlloroethane 
1.1 -Dichloroethane 
1 1-0ichloraethen.e 
1.2.4-T rimeth I benzene 
1 .2-0 ichlorobenzene 
1.2-Dlchloroethane 
1.2-Dtchtoroethene (Total 
1.2-Dichloropropane 
1.3 5-T rimethylbenzene 
1 .3-Dlchlorobenzene 
1.4 -0ichlorobenzene 
2-Sutanone MEJ< 
2-Hexanone 
·1-Meth 1-2-oentanone MIBK 
Acetone 
Benzene 
Bromod.lchloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachtorld~ 
ChJorobenzene 
Chloroolhone 
Chloroform 
Chloromethane 
cis-1.2-Dichloroethene 
cis-1.3-Dichloraprooene 
Dlbrornochloromethane 
Eth !benzene 
lsooroovlbenzene (Cumene1 
m&o--Xvfene 
Methylene Chloride 
MethyHert-butvl ether 
Naohthalene 
n-Butvlbenzene 
n-Pro;pylbenzene 
a-Xylene 
p-lsaoraovrtoluene 
sec-But !benzene 
Styrene 
TetrachloroelMnc 
Toluene 
TOTAL BTEX 
lrans-1 2-0lchloroethene 
trans-1.3-0ichloroorOOene 
Trichloroethene 
\lin I chloride 
Xvlene Total 

DIM0209034 

Units 

% 
mglkg 

moiL 
maiL 

mcvM 

mqilcg 
maiko 
mQ/ka 
mglkg 
mgl!<.g 
mqlka 
maiko 
mglka 
mo(ko 1 

ma/ka 
mg/kg 
mg/kg 
mq/kg 
m /ko 
maiko 
mgikg 
rng/kg 

rnai"a 
maiko 
mglkg 
mg/l<g 

mg/kg 

moJk 
maiko 
mlj/kg 
maiko 

maiko 

maiko 
mgikg 
mglka 
maiko 
mclk.a 
rnglkg 
ml!ll<g 
maiko 
mol ko 
ma/ka 
mg/kg 

moJka 
maiko 
mg/i<g 
rng/kg 
rngikg 

ma/ka 
mg/kg 
mqlkq 
m.oika 
mo/lul 
ma/kg 

maiko 
mg/kg 

maiko 
mg/kg 
rnglkg 

rng/kg 
maiko 

L m.ol~ a 
mgt kg 
mg/ka 
maiko 
mglkg 
mg/kg 
maiko 
mgikg 
rng/kg 
mQ/ko 

Table 4.5-1 
Analyllcal Results for Soli 

(Borehole Locallons) 
Ely 1 HI5H/7H SE Well site 

Dimock, Township 
Susquehana Counly, PA 

ELY-5-81 ELY-5-82 

5/2512010 5/2512010 

6.7 18.9 
13.8 92.4 

15400 
0.33 
2.8 2.7 
62.4 109 
0 .. 53 0 .71 
9.6 11.3 

0.56 0.7 
441 459 
18.1 19 
12 9.7 
2.6 4.4 

32.000 35100 
2.9 6.8 

4,550 3120 
322 707 

' [. t ~ .. · .:- lq 

30.1 20.6 
1.790 1,810 
0.42 0.43 
1.2 1.5 .. 

17.1 23.5 
51.9 63.9 

"':.c~ · 

0 0458 1.470 

.,r;; c:,.s 

:!C ,"£!~5 

;., .-. IG ~ - &; ! 

ELY-5-83 ELY-5-84 

5/25/2010 5/25/2010 

10.9 7.2 
45.8 13.1 

4.4 
0.11 · ... ·- (. ·= ·C: 

12 900 13,100 

1.7 22 
76.9 126 
0.85 0 .81 
10.8 11 .2 
0.34 0.41 
731 1,160 
19.8 20 .~ 

12.2 13.3 
2.7 8.1 

36.000 38 300 
2.8 3.3 

4 900 5.320 
232 372 

34.2 34.6 
2 100 2,090 
; .. u. 

0.44 0.45 

·- r ! 
18.6 19.4 
58.9 59.5 

·vC":'.: . 

.,. ·~-- ~·· ! 

0.0431 0.1!19 

SOIL 
Residential Used 

Aquifer MSCs 1 

NS' 
I 900 
NS 
NS 

1,400 

190.000 
27 
12 

8200 
320 

1900 
38 
NS 

190,000' 
50 

8100 
150,090 

450 
NS 

2,000 
650 
650 
NS 
26 

NS 
14 

1.500 
12,000 

10 

20 
0.08 
0.5 
3.1 
0.7 
8.4 
60 
0.5 
7' 
0.5 
2.3 
61 
10 

400 
1.1 
290 

3 300 
0.5 

150 
0.5 
10 
23 

3 

0.66 

70 
600 

1_ ooo• 
0.5 
2 

25 
950 
290 

1,ooo• 
NS 
350 
24 
0.5 
100 
NS 
10 

0.66 
0.5 
0.2 

1,000 

P"" " 1 «., 2 
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Sample ldonUflcallon 

Sample Date 
Poramete.r 

1.2 4-Trlchlorobenzene 
1.2-Dlchlorobenzene 
1,3-Dichlorobenzene 
1 •1-D,chJorobenzene 
2 4 5-Trlchloroghenoi 
2 ·~.6-Trk;hloroohenol 
2,4-Dichlorophenol 
2 4.-Dimolhylphonol 
2 A·Dinrtroonenol 
2.4-Dinltrotoluena 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-ChloroPhOnal 
2-Melhvlnaohlhalene 
2·MothvlohenoKa-Cresol 
2-N1lroan1Un~ 

2-Nitrophenot 

3&4-Melhylphenol(m&p Cresol 
3 3'-DI<:hlorobenzidine 
3-NHroa:ni6ne 
4,6-Dinilro-2·metl1VII henol 
-:-8romoj>henylphen I elher 
4-ChJoto-3-methylphenol 
•-Chlo.-oanmne 
•1-Chloroohanvlohcn I ether 
4-Nitroanillne 
4-Nit<ophenol 
Acenaphthene 
Acenaph!hyleno 
Anthracene 
Ben:z.ofa anthracene 
Bcn:!o!a)pyrene 
Benzo(b fluordll lhene 
BenzO(o.h lloervlene 
Benzofklfluoranthene 
Bem:yl alcohol 
bls 2-Chloroelhoxy)melhane 
bls/2-Chloroolhvl o.lhm 
blsi2-Chloroisoproov1 ether 
bis 2-Eihylhexyi.Jphlhalate 
But lb&nzylphlhalate 
Chrvsene 
Dlbemla h nnth.raccne 
Dlbenzvfuran 

Dlmolhvlohlhalme. 
Dl-n·butvlohlhalate 
Di-n-oct •loh!halate 
Fluoranthene 
Fluorene 
Hexachloro.-1 3-butadiene 
Hex.ach!orobenzene 

He.x:achJoroe1h9ne 
1Men0(1.2.3-<:d)pyrene 
l5oohorone 
Naphthalene 
Nilrobf!.nzcne 
N-NiiJ.oso·di-n-f)lopylamlnc:; 
N·NIIrosocllohenvlamlne 
Pentochtoroohenol 
Phenanthrene 

Pvrene 

Notes: 

Units 

mglkg 
mq/kg 

m(l!ko 
rna/kg 
mQ/ko 
mQikq 
maiko 
me/kg 
mg/kQ 

mQil{o 
maiko 
mg/kg 
mo/ko 
mQikq 
mq/kq 

mglkg 
mglka 
mq/kq 

mglkg 
mo/kg 
mg/kq 

molko 
mg/kg 
rna/kg 
mQikq 
maiko 
mglko 
mglka 
mglkg 

m!lfl<o 
mg11<g_ 
mglkg 
ma/kq 
malka 
mglk_q 
rna/kg 
mq/kq 
mglkq 
maiko 
me/kg 
ma/ka: 
mClika 
maiko 
mg/ka 
rna/kg 
maiko 
mnl.ko 
maiko 
rna/kg 
ma/ka 
molko 

mgika 
mq/kg 
mqikq 
maiko 

Table 4.5-1 
Analytical Results for Soil 

(Borehole Locations) 
Ely 1 HI5HI7H SE Well site 

Dimock, Township 
Susquehana County, PA 

ELY-5-81 ELY-5-82 

5/25/2010 5/2512010 

.~· ~ C4C 2 

I ::!. ~ !,.;' 

1.43 

,, .:. -~ r,.. ::;2• 
I J_j - ~-~f ._ 

!-:lC 1C :~..-·1 ! 

--'Dir..•; ,· , ... = J"c , .... ~ ~ 

•\ C 'C.:""':""; 

1\· :, :r L:.2) 

· . ...-~ r • :) 
h: [ · ::- ~~' 

'[ •D ·· ~ , 

ELY-5-83 ELY-5-84 

5/25/2010 5/2512010 

r u;:."'o..:" 

: .-... ~~ · 

1: C>5· . 

,J~.C . :..:..Fl 

1 =Medium-Specific Concentrallons (MSCs) were established from the Residential, Used Aquifer with TDS < 2500 MSCs 
Soil to Groundwater Numeric Values listed in Appendix A, Table 3 and Table 4 of 25 PA Code Section 250 
Administration of !he Land Recycling Act (Act 2) regulations." 

2= i\JD (3 0) =Parameter not detected at the detection limit specified in parentheses, 
'=No Standard 
4=as Chromium Ill. 
5=as cis-1, 2 - Dichloroelhlene 
8=as Total xylenes. 
7 =as p-Cresol 

SOIL 
Residential Usad 

Aquifer MSCs 1 

27 
GO 
61 
·to 

2,300 
11 

73 
7.3 
0.21 
37 

6,200 
4.4 
600 
180 
11 
29 
18 
8.3 

0.37 
NS 
37 

0.42 
NS 
3.3 

2,700 
2.500 
350 
5.7 

0.57 
5.7 
180 
57 

1 800 
'11 

0.015 
30 

130 
3.000 
230 
0.57 
95 

2,900 
NS 

1500 
8,800 
3.200 
3,000 

10 
0.96 
91 

0.56 
5.7 
10 
25 
7.3 

0.0094 
20 

10 000 
200 

2 200 

P •• • 2 . , ~ 
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Sample Identification 

Sample Date 

Parameter Units 
GePierel Chelnlstry AnaiMses 

Percent Moisture(%) % 

VOCs (82861) 

Benzene mg/kg 

Ethyl benzene mg/kg 

lsopropylbenzene (Cumene) mg/kg 

Mett}}/1-tert-butyl ether mg/kg 

NaQhthalene mg/kg 

Toluene I mg/kg 

1 ,2,4-Trimethylbenzene mg/kg 

1 ,3,5-Trimethylbenzene 
I 

mg/kg 

Notes: 

Ely-5-P1A 

5/27/2010 

7.5 

NO (0.0075)2 

i'1D (!J OC75) 

ND {0 0075; 

NO (0 0<176: 

i'.;;J (C OOT3J 

N~' (O .Ci') i5) 
j\i~"":; (I) DO?S) 

~-.<J (O.O!J75) 

Ely-5-P1B 

5/27/2010 

6.0 

NO :o OJ8TI 

ND {0.008"7) 

NO :'0.0037~ 

i':D (O.OJ;.J>; 

f' .. Jn {~~\.O•JE?\ 

NO (J.OlJ87·; 

~iC ro.OJB7'J 
;-'[. ( .3 .JJ~7 . 

All results in milligram per kilogram (mg/kg) unless otherwise stated. 

Ely-5-P2A 

5/26/2010 

10.5 

i'.J':• (il.uo ~·- ~t~. 

\f[i ,•J Qi) :·4·) 

!\ fC [ c;. oo.::~;~) 
NO {0.004.<.i' 
,,!~ =~ - JO .!..~:~ -~ 

•"\!__; (000•'·"1\ 

i'JD n.o•'+:t .: 
,n::-1 (:. - ~ .Jf!. .. ~) 

Table 4.5-2 
Analytical Results for Soil 

(Test Pit Locations) 
Ely 1 H/5H/7H SE Wellsite 

Dimock Township 
Susquehanna County, PA 

Ely-5-P2B 

5/27/2010 

7.9 

i\lD (!J DG"'·5) 

NO (J .OO•t5; 

j\J;J (D .OD·46) 

ND ,·o.OOL\5', 

i'tD (O.DG<~5) 

NO (0.0045~ 
)\j!J \D.OJ~.1-5-

,,;j) i2 0045; 

Ely-5-P2C 

5/27/2010 

9.3 

NC !0 0050: 

1 '~ -' r~, _c, os1J'l 

N:J \·;:]_(!G50) 

i'.JD (0 0050) 

N:: ;:: .D05D) 
,._.-.._ 
J">ji_ ... {J OG5C: 

!" -- ' (.) [AY'Y 
I') (0.~ .JoC: 

Ely-5-P3A Ely-5-P3B 

5/27/2010 5/27/2010 

7.1 8.5 

NO (·'} .1)065; !'iD (0 0008) 

!'Jl-..1 (O.J005) N:~ (C.OD68") 

i\lQ {(l , 006~1) .\iD (0.0068 

t :'"'• '1. DDi3E' ~\.j[" (O.OOSB) 

NJ ,J .O·J6s·, "'-EJ •}0063 · 

N0 (0.006.3) 1'-PJ \0.0068) 

NC· ( ~:·.O(iSS·, -, :~:; {.) .00:38'; 

i··::::; ro.ooe.c.~- >~O J . IJO~ :: ~ 

1 =Medium-Specific Concentrations (MSCs) were established from the Residential, Used Aquifer with TDS < 2500 MSCs Soil to Groundwater Numeric Values listed in 

Appendix A, Table 3 and Table 4 of 25 PA Code Section 250, Administration of the Land Recycling Act (Act 2) regulations. 
2= NO (0.0075) =Parameter not detected at the detection limit specified in parentheses. 
3=No Standard 

Ely-5-P4A 

5/27/2010 

0.52 

ND (0 .00'?2; 
'I\• 
J'·J' • .J IC.Oil72i 

NO [0.0072) 

i'EJ (0.)07.1\ 

Nu :~~J.OC7:2) 

!' I:_; J.ao:-:: , 
ND ,o.oc-n) 
;o..,;;:' f•, 

'" JCT:J 

Ely-5-P4B 

5/27/2010 

5.8 

~!D {Q.Q08C1) 

•'i:J (O.Q•}oe:• 
NL) ((j_-]060) 

~'E) ~~J.JOBD:: 
\ 1-.\ (o.or•eo) . '1·-

;·,;::;, p .·JD3C ' 

ND f).coe;_j·, 
r::-; ,. ~~032 ~ ,. 

SOIL 
Residential Used 

Aquifer MSCs1 

0.5 

70 
600 

2 

25 

100 
8.4 

2.3 

Page 1 of 1 
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Sample Identification 

Sample Date 
Parameter 
General Chemlsu¥ Analyses 
Percent Moisture (ASTM_D2974-ll7l 
Nitro_(\en. Ammonia (EPA 350.1) 
Chloride (SM 4500-CI-El 
Surfactants (MBAS. SM 5540C) 
Ethylene Glycol (EPA 8015) 
Molili&< Afla /vses•(6010Bn471 
Aluminum 
Antimanv 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manaanese 
Molvbdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
V;3nadium 
Zinc 
Mercury 
V.OC Anatvs&s (8260 
1,1,1-Trlchloroethane 
·1.1 .2 2-Tetrachloroethane 
1,1 2-Tr'ochlaroethane 
1,1·Dichloroethane 
1 1-Dichloroethene 
1.2 4-Trlmethvlbenzene 
1,2-Dichlorobenzene 
1.2-Dichlaroethane 
1.2-Dichlaroelhene (Total) 
1.2-D,chlo-roorooane 
1.3.5· Trimethylbenzene 
1,3-Dichtorobenzene 
1.4·DiCI11orobenzene 
2·Butanone CMEI<l 
2-Hexanone 
4·Methvl·2-o~ntanane (MIBI<l 
Acetone 
Benzene 
Bramodlchloromethane 
Bromoform 
Bromamelhane 
Carbon disulfide 
Carbon tetrachloride 
Chlorabenzene 
Chlaroethane 
Chloroform 
Chloromethane 
cls-1 2-Dk:hloroethene 
cls-1.3-Dichloroorooene 
Dibramochloromethane 

DIM0209034 

Units 

% I 
maikg 1 

Table 4.6-1 
Analytical Results for Soil 

Ely2Wellslte 

Dimock, Township 
Susquehana County, PA 

ELY-2-81 

5i25i2010 

10.1 
11 .3 

moiL IL_ 
mgiL I 

mqikq I 15,500 
maiko 
mQ/kCJ 19.6 
ma/ka 75.9 
m,a/kq 0.79 
maiko 9.1 
mgikg 0.63 
ma/kQ 1 860 
maiko 117.6 

14.2 
13.8 

32,700 
28.2 

mQ/kll 5.720 
maiko , 1,490 
mglkQ 
maiko II 26.4 
mg}kg 1,920 
mQ/kq I 0.58 
maiko I 0.33 
mQ/kq 
maiko ~ . t' l 
mqikq 17.1 

95.1 

mqikq 
mpika 

maikO 
maikq 
maiko 
mQ/kQ 
maiko 
mQ/kq 
maiko 
m.aika 
maiko 
mqikq 
maiko 
ma/ka 
maiko 
maiko 0.0365 
maiko 
maiko 
mQ/ko 
maiko 
maiko 

maiko 
ma/ka 
maiko 
maiko 
mwka 
maiko 
mqikq 

ELY-2-82 

5i25i2010 

8.8 
5.5 

-, · · ~ -. 

13,200 

15.4 
71.7 
0.72 
7.9 

0.43 
1,490 
15.1 
12 

11.1 
26,200 
20.9 
4,750 
1,670 

23.5 
1.900 

0.26 

r ._ 

14.3 
72 

, r:: i~ J:J s:· 

0.0293 

IC /(..);:;8~ 1 

SOIL 

Residential Used Aquifer 

MSCs1 

NS' 
1 900 

NS 
NS 

1,400 

190 000 
27 
12 

8,200 
320 

1900 
38 
NS 

190 000' 
so 

8,100 
150,000 

450 
NS 

650 
650 
NS 
26 
84 
NS 
14 

1,500 
nooo 

10 

20 
0.08 
0.5 
3.1 
0.7 
8.4 
60 
0.5 
7' 
0.5 

61 
10 

400 
1.1 
290 

3,300 
0.5 
a 
8 

150 
0.5 
10 
23 
8 
3 
7 

0.66 
8 

Pog•l o,3 
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Sample Identification 

Sample Da:e 
Parameter Units 
VOC Ansl.vs-es {8260) 
Ethvlbenzene moika 
lsopropylbenzene (Cumene) m(llkg 
m&o-Xvlene maiko 
Methvlene Chlorlde malkl] 
Melhvl-tert-butvl ether maiko 
Naphlhalene moiko 
n-Butvlbenzene mq/kq 
n-Propylbenzene mo/ko 
o-Xvlene mq/kq 
I p-lsoproovltoluene maiko 
sec-Butvlbenzene 
Stvrene moiko 
Tetrachloroethane mqik_q 
Toluene malkCI 
TOTAL BTEX maiko 
trans-1 ,2-Dichloroethene mq/kq 
Ltans-1 ,3-Dichlorooropene maiko 
Trichloroethane 
Vinyl chloride maiko 
Xylene {Total) mqik!l 
SVOC Analvs~<S (82701 
1,2 4-Trichlorobenzene mglkq 
1 ,2-Dichlorobenzene maiko 
1 ,3-Dichlorobenzene m>Jikq 
1 ,4-Dichlorobenzene 
2,4,5-Trichlorophenol mqikg 
2.'1,6-T richlorophenol 
2.4-Di:;hloroohenol mqikg 
2:4-Dimethvlphenol maiko 
2,4-Dinilroohenoi maika 
2 ,4-0initrotoluene maiko 
2,6-Dinilrotoluene mgikg 
2-Chloronaohthalene molko 
2-Chlorophenol mq/kq 
2-Methvlnaohlhalene maiko 
2-Methylphenol(o-Cresol maiko 
2-Nitroanlline maiko 
2-Nitrophenol moikcl 
3&4-Methvlphenol(m&p Cresol) mqikq 
3,3'-Dichlorobenzidlne moikcl 
3-Nitraaniline moikq 
4.6-Dinltro-2-methvlohenol maikO 

~oika 
4-Bromoohenvlphenyl ether 
4-Chloro-3-methvlohenol 
4-Chloroannine 
4-Chlaroohenvlohenvl ether maiko 
4-Nllroaniline rnail<q 
4-Nitroohenol maiko 
Acenaphthene 
Acenaohlhvlene maiko ' 
Anl.hracene ma/kg 
Benzo a )anthracene maiko 
Benzo a)pyrene mgii<Jl 
Benzo b)fiuoran!hene 
Benzo(g,h .iloervlene mo/ka 
BeflZo k\nuoranlhene maiko 
Benzyl alcohol mgikq 
bls 2-Chloroethoxv)methane 
bls 2-ChloroethyiJ ether mqikil 
bis 2-Chloroisoproovl) ether maiko 
biS! 2-Elhvlhexyl)phthalate mQikg 
Butvlbenzvlohthalate maika 

DIM0209034 

Table 4.6-1 
Analytical Results for Soil 

Ely 2 Wellsite 

Dimock, Township 
Susquehana County, PA 

ELY-2-81 

5i25i2010 

·~o 'J.16 • 

,•') '".3E, . 

c. ro <s; ·, 

~._ .. -. ,~~l 

<D fC.3S1\ 

;;) 10 ::::c '·. II 

I':._:, IJ 36': ) II 

-n IC ".·3·. ) I 

ELY-2-82 

5i25i2010 

o\.C 10.90<) 

SOIL 

Residential Used Aquifer 

MSCs1 

70 
600 

1,ooo• 
0.5 
2 

25 
950 
290 

1,000 
NS 
350 
24 
0.5 
100 
NS 
10 

0.66 
0.5 
0.2 

1,000 

27 
60 
61 
10 

2,300 
11 
2 

73 
7.3 

0.21 
3.7 

6 .. 200 
4.4 
600 
180 
11 
29 
18' 
8.3 
1.1 

0.37 
NS 
37 

0.42 
NS 

6 
2 700 
2 500 
350 
5.7 

0.57 
5.7 
180 
57 

1,800 
11 

0.015 
30 

130 
3 000 

P .. gc: 2 or3 
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Sample ldenllflcalion 

Sample Dale 
Parameter 
SVGC Artlll.vSBs (8270 
Chrysene 
Dlbenz(a.h}anthracene 
Dibenzofuran 
Dlelhylphtha)ate 
Olmelhylphthalale 
01-n-butvlohthalate 
01-n-octylphthalate 
Fluoranlhane 
Fluorene 
Hexachloro-1 ,3:buladlene 
Hexachlorobenzene 
Hexachlorocvclopenladlene 
Hexachloroalhana 
lndeno(1.2 3-cq)pyrene 
lsoQ_horone 
Naphthalene 
Nitrobenzene 
N-Nltroso-dl-n·propylamine 
N-N.Itrosodiphenvlamlne 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrena 

Notes: 

UnHs 

mo/kg 
rnglkg 
mq/k,g 
mg/kg_ 
mglkg 
mQ/kr;J 
mg/kg 
mg/kr;J 
mg/kg 
m!'llkQ 
mg/kg 
mg/kq 
mg/kg 
mg/kg 
mq/kg 
mglkg 
mQ!kQ 
mg/kg 
m~lk~ 
mg/kg 
mg/kq 
mglkg 
mg/kg 

Tablc4.6·1 
Analytical Results for Soil 

Ely 2 Wells lie 

Dimcck. Township 
Susquehana Cou11ty, PA 

ELY·2·B1 

5/2512010 

ID 10.35·1 
••!:' ~::;s_•) 
,~[t (Q.361 
i" O :0. .3~·;\ 

rD (:J :; ~· ) 

j\1 ' J.J.$~\ 

~It::• (0.33', ' 
~Df036 . ~ 

NO (~ 3~·· ' 

No ro . ~ ;; ,·. 

i~D 10 .361 1 
o0•0.3:0 ' \ 
P:: iV.JS·Il 
r-IJ:IJC.351 1 
1·10 10.3 ~ . 
m :o.3b'ol 
l iD I0 . 3S~l 

il0 '0.36 'i l 
oJ Q 1•1. :::;•, , 
.m to.804, 
,.,JD(0. 3il~i 

1~ 0 tO~,: 

' •I C !0.361 • 

II 

SOIL 
ELY·2·B2 Residential Usod Aquifer 

5125/2010 
]' 

MSCs1 

I :D: :.:: ~· :; 'j 230 
h.'~ ·~ ?3~ ·· 0.57 

........ 1' ~~ - · 95 
~c c 3~: · 2,900 , ... r. ~t.: NS 
? I ~ 362.1 1500 

~~ ~ \ ,..3-r:: ..... · 8..800 
I' 1u.;;E~ , 3,200 
,·JC> :::- :os.:.r 3,000 
. • LI~l ~!~ -: 1 10 
"::- ra.'36: 0.96 
· •10 10~6 '2 1 91 
"·Jf· ~ .35:' 1 0.56 
J[• , J .3 6~ . 5.7 
~c tv ~-: 1 10 

NC IC. ~$2 1 25 
f~[ !C' .3S'"'I 7.3 
(\ ;lJ f J_362~ 0.0094 
:-J C' 1J 2E2~ 20 
ki C' ·c: ~~7 J 5 

•L t C .~6~: 1 10,000 
•I( Ill 36.!}_ 200 
ND I&S32l .2.200 

1 = Medlum-Spaclftc Concentrations (MSCs) were established from the Residential, Used Aquifer wl\h IDS < 2500 MSCs 
Soil to Groundwater Numeric Values listed In Appendix A, Table 3 and Table 4 of 25 PA Code Secllon 250 
Administration of the Land Recycling Act (Act 2) regulations. 

"=NO (3 .0) = Parameter not detected at the detection limit specified In parentheses. 
"=No Standard 
•=as Chromium Ill. 
"=as cis-1 , 2- Olchloroathlene 
"=as Total xylenes. 
'=asp-Cresol 

I 19.6 I=Resull exceeds SHS Residential, Used Aquifer MSC 

I 
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Sample Identification 

Sample Location 

Sample Date 

Parameter I Units 
Gufi/Ki3! Clr6n!<S:'~ 
Aclditv. Total (SM 23108) mq/L 
Alkalinltv. Total as C11C03 SM 23208 mg/L 
NltrOQW. Ammonla EPA 350.1 mq/L 
Chloride SM 4500-CI-E maiL 
Surfactants MBAS. SM 5540C mg!L 
lpH {SM 4500-H+BJ Std. Units 
Total Dissolved Solids SM 2540C maiL 
Diesel Components ORO, EPA 80158 Mod mq/L 
TPH C06-C10 GRO. EPA 80158 Mod ug/L 
Total Pe11oleum Hydrocarbons EPA 664A mg/L 
TataiMBtais.AridfVSM> 6(Jf08/T471) 
Aluminum ug/l 
Antimony ug/L 
Arsenic uqfL 
Barium uq/L 
Beryllium uq/L 
Boron ugiL 
Cadmium ug/L 
Calcium ugfL 
Chromium ug!L 
Cob all uq/L 
Copper uq/L 

lron ug/L 
Lead UO/L 
Magnesium uall 
Manganese ua/L 
Molybdenum uq/L 
Nickel uq/L 
Potas.sium uq/L 
Selenium ug/L 
Silver ug/L 
Sodium uq/L 
Thallium ugfL 
Vanadium uq/L 
Zinc ua/L 
Mercury uq/L 
0 /.SSO/ved Melllis Analyses 160TOnd71 
Aluminum, Dissolved ug/L 
Antimony, Dissolved ug/L 
Arsen10, Dissolvad ug/1, 
Barium, Dissolved ua/L 
Bervllium Dissolved uq/L 
Boron D!ssolvod u!l[L 
Cadmium. Dissolved uq/l 
Calcium. Dissolved u a/L 
Chromium, Dissolved ugfL 
Cobalt, Dissolved uofL 
Coooer Dissolved uq/l 
Iron. Dissolved uq/L 
Lead. Dissolved uwL 
Magnesium Dissolved ugtL 
Manganese Dissolved ug/L 
Molybdenum, Dissolved uo/L 
Nickel Dissolved ua/L 
Potassium Dissolved uq/L 
Selenium, Dissolved uq/L 
Silver, DissoJved UQ/L 
Sodlum Dissolved uo/L 
Thallium, Dissolved ug/L 
Vanadium. Dissolved ug/L 
Zinc, Dissolved ugiL 
Mercury, Dissolved ug/L 

DIM0209034 

Table 4.6·2 
Analytical Results for Surface Water 

Ely 2 Well site 

I 
I 

' 

I 

Dimock Township 
Susquehanna County. PA 

ELY#2 ELYII2 
A B 

Upgradient Downgradient 

12/8/2009 1218/2009 

r •• C' ' ~ ;; • 1\::. { ·; ;_ f , 

·.:~ ~~ ~: 12.5 
,,_,. tc # I ' C 

. . _., 
66 28.7 

:-·:: : :.J ~c ~ .' G - • 
6.4 6.6 
230 97 

i'l_ 1:1 1-J • ~~ ·: . ,. ~ 

•..:c :20i:'l .-D i.?'X :i 
l ~ t f • f,;l .. 1:;> :t ·"' 

107 3 110 
i,· ;:; ' 5 L ;..; !...· (~ 'J: 

'1:.~:5;' :,o ' 5 :) 
57 92.9 

NOll l'll [' )!) ! :J 
~'!:~ :&J I ;,:0 (c o-~~: 

"'O I' .r. 1.0 
23,800 16,400 
l~t :::J) i~QI G G:. 

!·i C~ tS G) t\ 1Q t50: 
J ~-~ r'D 1~d 

;·.!:J !5G ~ . 3.120 
~;) .:: ~' 9.7 
4,110 3,350 

-•r 1,; 1:., 481 
•:• CXiJ 

,, . ~ .... ·a r1 
J'.PC1 l"i O ~· · •c . ~)( 1 

933 1.280 
~sns :; . ·~:~ .. ~ 
I'':;) I m :- f I ~~ 

9290 4 710 ., ,., J ·; ~ . .., , ... - ) '• 

•iJ i~ ll ;~u ·~ , . 
· \~ ') !" l ::-: : · ~ 29.3 
:-.\.:: l ;l :=:- j f'J ? (C \ 

.-ID •s;; o·· ;; ~· •J 

r ;:: rSJl '-"' - ~ J• 
I'!_D 3C T f'o.l r ft:.~l 

63 ,1 45.2 
'C I" 01 

,,, 

"' ' •o t~: o ;;; '"·" .)\ 
i'C ""~ ·= ~~ '3 '• 
24,500 14 ,500 

I 0..;:_5 f ~ iJ., ,. - . 
~ =- , I 

,.r:. ,:- :\\ }£ f 5 I~ • 

ID / =1.\l .~~:r- 1 

.~01::'.) ~ 1 !: I ~ :J L ~ 
" : 12.0 1 -lt' f2. i"·) 

4,620 2 830 
6.8 14.1 

r•o ' \ 0 ~l oi!:'I:_G_J 
:-D ' iC.Oi . • o h ::, v ~ 

1,010 818 
i~ tg 15.J) ·~:J 1~.::-

".JO t1 o·. I !~ ~ ~ ')\ 

10.900 5.360 
N;J r·. o.o1 l C '"'" C_{h 
,,c,;: ::) ··:-·EJI 

!<)! ~ co·) I•") .. ~ :1 
"10 f~ .z:r. ' :)j)_ 7.' ' 

Surface Water Qualltv Criteria 1 

Fish and Aquatic Fish and Aquatic 
Human Health 

Life Criteria - Ute Criteria-

I 
Criteria 

Chronic Acute 

NS' NS NS 
NS NS NS 

I NS NS NS 
NS NS 250 
NS NS NS 

6.0·9.0 NS 
I NS NS I 750 

NS NS NS 
NS NS NS 
NS NS NS 

NS 750 NS 
220 1.100 5.6 
150 340 10 

4,100 21 .000 2400 
NS NS NS 

1,600• 8,100 3,1 00 
NS NS NS 
NS NS NS 
NS NS NS 
19 95 NS 
NS NS NS 

1.500 1,5oo• NS 
NS NS NS 
NS NS NS 
NS NS 1;000 
NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 
13 65 0.24 
100 510 NS 
NS NS NS 
NS NS NS 

NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS I 

NS I NS NS 
0.25 2.01 NS I 
NS I NS I NS 

74.1 I 569.8 II NS 
NS NS I NS 
9.0 13 NS 
NS NS ! 300 
2.5 64.6 NS 
NS NS I NS 
NS NS NS 
NS NS NS 
52 470 610 
NS NS NS 
4.6 NS NS 
NS 3.2 NS 
NS NS NS 
NS NS NS 
NS NS NS 
120 120 NS 
o.n 1.4 0.05 

P A')c 1 ar4 

DIM0209147 



Sample Identification 

Sample Location 

Sample Date 

Parameter Units 
1/Ci~fi,![!I"JI t82110l 
1,1, 1-Trichloroethane ua/L 
1.1 .2.2-Tetrachloroethane uq/L 
1, 1.2-T richloroelhane ug/L 
1.1-Dichloroethane ug/L 
1.1-Dichloroethene uo/L 
1. 2,4-T richlorobenzene uq/L 
1 2.4-T rimethylbenzene ug!L 
1 .. 2-Dichlorobenzene ug/L 
1 2-Dichloroelhane ugll 
1 .2-Dichloroelhene {T alai I ug/L 
1.2-Dichloroorooane uq/L 
1,3,5-Trimethylbe~zene uq/L 
1 ,3-Dichlorobenzene ua/L 
1.4-Dichlorobenzene ug/L 
2-Butanone (MEK) ug/L 
2-Hexanone uoll 
4-Mothyl-2-oentanone . MIBK uo/L 
Acetone u<JIL 
Benzene u IL 
Bromochloromethane ug L 
Bromooichloromelhane ug L 
Bromofonm u L 
Bromomethane u L 
Carbon disulfide u L 
Carbon tetrachloride u L 
Chlorobenzene u L 
Chloroethane ug/L 
Chlarofonm ug/L 
Chloromethane u<JIL 
cis-1.2-Dichloroethene UJJ/L 
cis-1.3-Dichloropropene uoJL 
Dibromochloromelhane uQ!L 
Eth !benzene uq/L 
lsopropylbenzene Cumene) ug/L 

m&p-Xvlene uoll 
Melhvlene Chloride UQ/l 
Methyl-tert-but I ether uo/L 
Naphthalene uo/ L 
n-But- lbenzene ug/L 
n-Propylbenzene ugll 

a-Xylene uQ/L 
I o-lsoproovltoluene uq/L 
sec-Butylbenzene uoll 
Styrene uq/L 
T etrachloroethene ugll 
Toluene ug L 
trans-1 ,2-Dichtoroethene u L 
trans-1,3-Dichlorootooene u L 
I ri.chloroethene u L 
Vinyl chloride u L 
Xvlene Total) u. 

DIM0209034 

Table 4.6-2 
Analytical Results for Surface Water 

Ely 2 Wellsite 

I 

I 

Dimock Town ship 
Susquehanna County . PA 

ELY#2 ELY#2 
A B 

Upgradlent Downgradlent 

12/812009 1218/2009 

IC .C• G • = . [ . ' 0>!::'( J l 
,_;) -:) =··· j c . · . !::' · . -l .. . 
C r-; ~ •:J ~. 

. ·c ::l ~<.J. C. : 
-:.r ;;• •. 0 ,. ~ 

~· · ~ ~ C•l :; 
,D ·· ~" ·i ~ .' · . c:; 
j·· Q ' ': ~', ··'= ·~ v· 

;:: . ' · ,, .,:., ~ -
') . ~ ., . • •C.\ ,. . 'r 

v!:i r' ., ! -n.. ' Q' 
~~· !", ; .' 8 f~J:;' 

•>. ;'C. Q) ~-~ 
., 
·~ l . ·~( .. ...,~. ".:: "~.c 

~,,::., ,Jn · .. ,""n' 
iJ; ~ 'i ~ ·::' '10iil 
.~ ';. t,\ . :,;("~\ - r. : f' ~ ~ ~ 

~p·· '_l} f ~- 'J ~) 

'D ,,- ) ~. lQ ~' 1' 
r~:. ,, ~1 1~0 ' 1 :J~ 

.. ~ '1.:::u "';:}' C) 

·r..· "' i~[' 0~ 
>;e,, •, (\ 1'\: ... ,- o. 
·.;:,_:("l ~\ ,t[J :; ::..: 

,_; ~ ~ 0) -r: ·, "• 
~c ,~- ~· '1':..' "' ;~ - \ ~ . :.~ r .!) 

"=' 1 I ··~ 
1:. 

0'' i:.1 f :J (\ ~. 
•·!:. . ' 1·1!:'' ~~· 
~-l j " 1, J:, ; ~. 

·-:~ ;:.oJ ;~w; C! :, \ 
,o 1'1 r, ~- ,. c\ 
;;:) 'Ot ''i;- ., Ci 
.::1 ':< ::"1 ·~· :lt. ' 
~;: .. ' lttt" (1 ('\ 

~ . {;' t•:'l'; ·, 
j·'.) · : J' ,.,._: ~ 0) 
,,.::- ~ ... -t ""'r ... . ' 
.. ·~.,; ' Cl ,.:r r· ~~ 
,::;q :1 ~ .. ;;· 

J 

i' L r· :; ·~ :--. ·u •· ~r , 

• •;) . (I .... c .. ·;:.· 
' . ..:~· -. ~' 

... c .. ·· ~ •::; ' 1 Li 
,.•j'" ..... i •·lC···1 ; 
- ~D .. Ci ·:Lt .. ~ 
,. ,., "3, ... ' 'D'".l" ' 

Surface Water Quality Criteria' 

Fish and Aquatic Fish and Aquatic 
Human Health 

Life Criteria - Life Criteria-
Criteria 

Chronic Acute 

610 3,000 NS 
210 1,000 0.17 
680 3,400 0 . .59 
NS NS NS 

1,500 7,500 33 
26 130 35 
NS NS NS 
160 820 420 

3100 15,000 0.38 
NS NS NS 

2.200 11,000 NS 
NS NS NS 
69 350 420 
150 730 420 

32.000 230 000 21,000 
4,300 21,000 NS 
5,000 26,000 NS 

86.000 450,000 3,500 
130 640 1.2 
NS NS NS 
NS NS 0.55 
370 1,.600 4.3 
110 550 47 
NS NS NS 
560 2,800 0.23 
240 1,200 130 
NS NS NS 
390 1,900 I 5.7 

5,500 28 000 I NS 
NS NS I NS 
!!1 310 0.34 
NS I NS 0.4 
580- 2.900 I 530 I 
NS NS NS 

210" 1.100' I 70,000' 
2,400 12 000 I 4.6 

NS NS NS 
43 140 NS 
NS I NS I NS 
NS I NS I NS 

210' 1.100' 70 000 
NS NS NS 
NS NS NS 
NS NS NS 
140 700 0.69 
330 1.700 1 300 

1.400 6,800 140 
61 310 0.34 
4~0 2 ~DO 2.5 
NS NS 0.02!; 
210 1,100 70.000 

DIM0209148 



Sample ltlentlflcotlon 

Sample Location 

Sample Dale 

Paramc!er Units 
SVOC$ Malvses /82701 
1 2.4-Trichlorobenzene ug/L 
1,2-Dichlorobenzene I ugl 
1,3-Dichlorobenzene u 
1 A-Dichlorobenzene I u L 
1-Methylnaohthalene u L 
2 4.5-T richlosophenol u L 
2.4 ,6-Trichlorophenol I u L 
2 4-Dichloro henol uofl 
2 .4.-Dimethvlohenol U(!; 
2,4-Dinitroohenol uq;L 
2 4-Dinitrotoluene ug;L 
2,6-Dinitrotoluene ug, 
2-Chloronaphthalenc ugll 
2-Chlorophenol uq/L 
2-Methvlnaohthalene uq/L 
2-Methylphenol a-Cresol) ug/L 
2-Nitroanilloo uq/L 
2-Nilrophenol ug/L 
3&4-Methylphenol m&p Cresol) ug/L 
3.3'-Dichlorobenzidine uo/L 
3-Nitroaniline u~/L 

4,6-Dinitro-2-methylphenol uq/L 
<-Bromoohenytphenvl ether ug/L 
4-Chloro-3-methylphenol ug/L 
4-Chloroaniline ug/L 
4-Chlorophenylphenyl ether ua/L 
4-Nitroaniline UQ/L 
4-Nitroohenol uq/L 
Acenaphthene ug/L 
Acenaphthvlene uofl 
Anthracene ug/L 
Azobenzene ug/L 
Benzo(a)antliracene ug/L 
Benzo(afiivrene uo!L 
Benzo b fluoranlhene ' uq/L 
Benzoio.h.l oe/VIene uq/L 
Benzo k fluoranthene uo/L 
Benzoic acid uq/L 
Benzyl alcohol ug/L 
bls(2-Chloroelhoxy)methane ugiL 
bisf2-Chloroethvt: ether u~IL 
bis 2-Chloroisooroovl ether uq/L 
bis(2-E.thvlhexyl)phthalate uq/L 
Butylbenzvlphthalate ugll 
Carbazole uwL 
CfiiYsene ug/L 
DibenZl a.h )anthracene u<l/L 
Dibenzofuran uq/L 
Dleth !iohthalate uq/L 
Dlmelhylphthalate ug,L 
Di-n-by_tylphthalate ug,L 
Di-n-oct rlphthalale ug,L 
Fluoranthene ~g[L 
Fluorene UQ; 
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Table4.6-2 
Analytical Results for Surface Water 

Ely 2 Wellslte 

I 

I 

I 

I 

I 

I 
I 

Dimock Township 
Susquehanna Counly. PA 

ELY#2 ELY#2 
A B 

Upgradient Downgradient 

12/812009 12/812009 

•'•'1:.( ~ .:.. , 

''1: •• . , ·1': I -, 
· ~ 'ti: • • --'' i·C.· ·. '(• 

I;IJ ' 4!:' 
,!DL2· S ·o · :.~ . 
Ji \ ·; ' c I • • 

~.: ' ! ·-, ,. 
.~.,~ ·" ... ..J,.,. ~,. 

.:....: ·''2- ::i": • £: ~ ~-
,\ID " ·'t:• ;• . 
·l •·j "~ 

•· C ' ., ,•!) \ 

: I ~. ·-!C ~ ; 
1[1('\ "\ ,.IU( I 
~ s ;-: •' IIC f..' 
\:; ~~.!; 4C .2 S' 
J '~ r . .. ,, . ·C. '1 li 

~ ·: ~;, ·; l ,·::- ,~ ~' 

lj , .: \! ) { ·' ·j ~ 

> [_: '2 'S: ~ : 
·,! ~ "'; '::1 ' .: ':t s 
'·w .·. .. -;.r · ., 
•·•Cr~ • '1 - 1 , . 

"'"' .,, -) tC 1 • 
\ ;[) ("j ']_ ·t~f1 

·K · I ~ !lj 
.. _ : ';" 

r ~. a . ,_ ., 
r; ,, . r ... ~ 

' D I .. ·\. ..:.a ;• ~ ,,, 
' ) •'C t l 

,_,,..1 .-# . , "' :l t" ··) ,-, I \! : ... : r 1 i ~-

·' . tf J .•10 ... - . 
.... c ,. ,. -!• I 1 
-Jl • I' 

• J I ·J ;} , .. 
,••J) t'D ' 1 
""~ r,~..; :- 110 ?-~ 

-~~ ,, ..;• ··: ' 
-~''' 1l _~:, . .. 
'0:'. ·~ .. - ·- ;\ 

•·C 11 .' NC! f'i ~ 

" !:- 11 .1 ) fl.·~ ~1 .J 
r: 11 ~~ _. 0 I ~ 1 J 

~D I' ·· C:: . , .. , 
-lO t' 'I ~:::l.-._~ 

t : L~ f'l l C' ., -: ' 
t'!'C "1"1 -':.:l f \'ol 
••lC. (' · 1 I :"! ,, 1\ 
-.:c ,. I I 'I 
j,~c :·: 1 :. r·. ' 
• ~ C: .... ~. o ~ ,., 

' r :. :·- q 

.;t ·-, -:.:J{ ·· q 

Surface Water Quality Criteria 1 

Fish and Aquatic fish and Aquatic 
Human Health 

Life Crilerla • •Life Criteria • 
Criteria 

Chronic Acute 

26 130 35 
160 820 420 
69 350 420 
150 730 420 
'NS I NS NS 
NS NS NS 
91 460 1.4 

3110 1700 77 
130 660 380 
320 1600 0.05 
130 660 69 
200 I 990 0.05 
NS r NS 1000 
NS NS I NS 
NS I NS I NS 
NS I NS_ NS 
NS NS NS 

1600 8000 NS 
NS ' NS I NS 
NS NS I NS 
NS NS I NS 
16 80 13 
54 270 NS 
NS NS I NS 

I NS NS ! NS 
NS NS NS 
NS I NS NS 
<170 I 2300 NS 
17 83 670 
NS NS NS 
NS NS 8300 
NS NS NS 
0.1 0.5 0.0038 

I NS NS 0.0038 
NS NS 0.0038 
NS NS NS 
NS NS 0.0038 
NS NS NS 
NS NS NS 
NS NS NS 

6000 30000 0.03 
NS NS 1400 
910 4500 1.2 
35 140 150 
NS NS NS 
Ns NS 0.0038 
NS NS 0.0038 
NS NS NS 
000 4000 17000 
NS NS NS 
21 I 110 :woo 
NS NS I NS 
40 200 130 
NS NS I 1100 
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Sample Identification 

Sample Location 

Sample Date 

Parameter Units 
SVO~s Jo1.nalyS<!s 182101 Contmuarl 
Hexachtoro-·1.3-butodlene uQIL 
Hexachlorobenzene ugll 
Hexachlorocycfopentadiene uq/l 
Hexachloroethane uq/L 
lndeno 1.2.3-cd)pyrene uqll 
ls.ophorone ugll 
Naphthalene ugiL 
Nitrobenzene ugl 
N-Nitros.odlmethvlamlne u l 
N-Nitroso-dl-n-propylamine u 
N-NilrosodiphenyJamlne u 
Pentachlorophenol u 
Phenanthrene ug/L 
Phenol ugll 
Pvrene u!lil 

Notes: 

Table 4.6-2 
Analytical Results for Surface Water 

Ely 2 Welle lie 

Dlmotk Townsh•P 
Susquehanna County, PA 

ELYII2 •ELY!12 
A B 

Upgradlellf Downgradlont 

121812009 121612909 

'\,.:, , .... ;;:, ··r -. 
;-:,J r-· - ~ l ·· .. :: ; ~, ~. 
\1 ~ i " ~. . ,:; _1_ I 
: 1C ' ' 1T J f"' ·•· 
NC • 't -'~o r· . , 

, c._ 1-, - ··-·Dr·. , 
: ~o ,.. -:1 ('- 1.. •1 ~ 

-c ·· -· ···c . •. ~ -· 

i 1:..: •< ·, L :\iC· 1 " • 
1-JC ( "i ·1} : , . . ~ 
!·JG f I ~ - ,:__, ··, 

' .• ,._ r:.:.s , '·l[' '~ 5 · 
,\ lQ n ., -,,._-.. 
NlJ . , ) "1Ct'1 .. 
""C~' ~ NC::'• ·· I 

Surface Wate.r Quality Criteria 1 

Fish and Aquatic Fish and Aquatic 
Human Health 

Life Criteria- Life Criteria-
Crllerio 

Chronic Acute 

2 10 0.44 
NS NS 0.00028 
1 5 40 
12 60 1.4 
NS NS 0.0038 

I 2100 10000 35 
43 140 NS 

I 810 4000 I 17 
3400 17000 I 0.00069 

I NS NS 0.005 
59 3000 3.3 

!f.00589 0.00766 0.27 
I 1 5 NS 

NS NS 21000 
NS NS 830 

1= Values from 25 Pa Code Chapter 93.6, Table 5; values assume a pH of 6.5 SU and hardness of 100 mg/L, where applicable. Values provided for chromium 
are for chromium Iii. Values for chloride, TDS, pH, manganese and iron from 25 Pa Code Chapter 93.7, Table 3. 
2= NO (1 0) = Parameter not detected at the detection limit specified In parentheses. 
3= No Standard. 
'=The specific water quality criteria for total recoverable iron is for aquatic life uses and Is expressed as a 30-day average concentration. The water quality 
criteria for human health Is expressed as dissolved iron. See 25 PA Code Section 93. 7. 

'= As total xylenes . 
•- As lolal xylenes . 
I 5.1! I= Results exceed SHS surface water quality crilelia. 

i 
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Sample Identification ELY-4-P1A ELY-4-P1B ELY-4-P2A 

Sample Date 5125/2010 5125/2010 5/2512010 
Parameter Units 

Percent Moisture ASTM D2974-87l % 10.6 17.6 8.6 
Nitrogen Ammonia EPA 350.1 mglkg 45.2 76.8 13.3 

H EPA 9045) Slcl. Units 6.7 4.9 
Chloride (SM 4500-CI-E) mg/L 5.5 35.8 5.5 
Surfactants MBAS SM 5540C moll •·I'' ro ·;o;· ~JD rc. 10~ ND (0 "! J~ 

Piesel Components PRO EPA 80158 Mod mg!kg 232 41.1 NC F .1l 
TPH C06-C10 GRO. EPA 80158 Mod mg/kg ~1 0 1 1 i 11 NO IS.71 
EthYlene Gtvcol (EPA 8015 mq/kg 
MeralsAnFiiV$8& 6010Bf1117·1 

1Aiumlnum mglkg 14.100 16 900 12 700 
Antimony 
Arsenic maiko 29 19.3 20.7 
Barium mglkg 3,900 1 340 111 
Bervllium mg/kg 0.71 0.6 0.83 
Boron mg/kg 7.5 8.9 
Cadmium maiko 0.75 0.46 0.85 
Calcium mglkg 945 533 940 

Chromium mg/kg 14.7 16.8 14.4 
Cobalt mg/kg 15.3 12.9 13.8 
Coooer malk 20.4 11.3 18.4 
Iron mglkg 26.000 26.200 2.8,600 
Lead mg/kg 58.9 19 41.1 
Maqnesiurn m lko 4.450 3,950 4,360 
Mancanese m ka 894 929 1,390 
Molybdenum m kg ,-,io:: 4-. 

Nickel mvkQ 21.9 20.1 22.7 
Potassium m lk.Q 1,410 1,240 1,540 
Selenium m /kg 
Silver m lkq 0.31 0.34 
Sodium m ko 323 606 
Thallium m /kg _ 
Vanadium m;/kg 17 22.9 16.3 
Zinc m 11kil 96.9 78.2 61.4 
Mercurv mtlkQ 

DIM0209034 

ELY-4-P2B ELY-4-P3A 

5/2512010 5125/2010 

10.2 10.9 
17.4 33.6 
5.7 5.2 

ND ( lO.Ci Oll'll il .Ol 

14 000 16,500 

26.3 
115 93.4 
0.84 0.81 
9.6 10.3 
0.9 0.62 

1 490 184 
15.1 17.7 
14 11.7 

2'1.4 6.8 
27,700 33,800 

71 7.5 
4.520 4.780 
1.1'10 952 
D i 1 S N' r·, £ 
22.9 27.4 
1.630 1,490 

17.2 21 .3 
107 663 

Table 4.7-1 
Analytical Results for Soli 

Ely 4/&H Wellsite 

Dimock, Township 
Susquehana County, PA 

ELY-4-P3B ELY-4-P3C ELY-4-P4A 

512512010 5/2512010 5/25/2010 

9.3 8.8 17.6 
7.8 212 337 
5.3 6.4 6.3 

NC' J .Gi 

NG f ?2: 23.7 
NO [9 .o l c1ors.6~ ,\ID ( '1 .8 • 
Nort O.OJ N0 11QO I 

14.500 14.100 
0.86 ND £GA6i r.t:J ro 51 1 
3.8 3.3 17.9 I 

84.4 90.3 108 
1.1 1.3 0 .59 
12.7 12.5 
0.49 0.53 0.71 
626 661 623 
18.9 20.3 13.7 
11.8 12.1 11.6 
6.1 6.2 14.4 

37,100 36.600 24,000 
6.2 33.8 

5,580 6,010 3,350 
863 829 1,020 

29.3 30.6 18.5 
1,880 1.970 1,190 

1.6 

N~ '2 · 1 
20.2 20.6 18.2 
66.7 69.5 85 

rtO r:. ,.,;~ -('. ,, 

ELY-4-P4B ELY-4-P5A ELY-4-P5B ELY-4-P6A 

5/25/2010 5125/2010 5125/2010 5125/2010 

15.1 14.8 13 11.2 
39.3 88.5 19.9 160 
5.1 6.3 5.7 
3.8 

13.300 14,700 14.900 12900 

121 2.7 3.4 35.9 
61 .1 113 65.9 127 
0.62 0.54 0.66 0.85 
7.3 8.4 8.6 9.9 

0.45 0.4 0.36 1.2 
260 1,070 415 1,170 
14 16 18.5 14.5 

10.5 9.1 11.4 14.5 
12.4 3.4 5.5 28.6 

23,900 28,700 29.600 30.100 
16.8 5.5 6.1 69.1 

4.040 3.440 5.240 4.540 
473 1,050 296 1.490 

20 .6 17.8 28.2 24 
1.130 992 1,120 1,670 
0.35 0.62 0.52 
0.28 0.35 0.37 

·' · :~· (1 ~ ·· 
15.7 20.9 19.4 16.2 
67 .7 62.8 58.5 122 

i'i-1 •. ·' \ . ; ... ;.; -,· 

ELY-4-P&B ELY-4-P7A 

5/2512010 5/2512010 

22.4 29.4 
10.8 183 
5.5 5.3 

13,900 18.200 

82 22.8 
111 380 
0.41 1.5 
8.2 10.6 

0.46 1.1 
644 1.870 
13.6 20.3 
6.3 11.8 
7.2 24.7 

2:3.900 28,600 
20.1 38.1 

2.220 3.140 
704 2.980 

10.5 18.5 
995 1,740 
0.73 NO ~C. 52 

0.42 0.32 

1\.D 12.5 
22.1 29.1 
59.2 98.7 

ELY-4-P7B 

5/25/2010 

21.4 
20.9 
6.3 

i·ID :G. ':Ql 
f Om .. 1 
N-JI1S8: 
N IIOil l 

18.100 

32.6 
317 
1.8 

10.6 

1,620 
21.8 
13.5 
38.7 

30,500 
32.5 
3.610 
4.210 

Ml'18l 
21 .3 
1,Bf0 

3.1 
29.8 
83.6 

SOIL 
Residential Used 

Aquifer MSCs 1 

NS' 
1,900 
NS 
NS 
NS 
NS 
N.S 

1.400 

190 000 
27 
12 

8,200 
320 

1.900 
38 
NS 

19o,ooo• 
50 

8100 
150,000 

450 
NS 

2,000 
650 
650 
NS 
26 
84 
NS 
14 

1 500 
12,000 

10 

p,.{l• 1 cr 4 
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Sample Identification ELY-4-P1A ELY-4·P1B ELY-4-P2A ELY-4-P2B 

Sample Date 5/2512010 512512010 512512010 512512010 
Parameter Units 
VOCsAnatyses 11260 
1.1.1 -T richlaroethane maiko 
1.1 .2.2-Tetrachloroethane malka 
1.1.2-T richloroethane mgikg 
1 ,1-Dich\oroethane maiko 
1 ,1-Dichloroethene maiko 
1 ,2,4-Trimethvlbenzene mg/kg 
1 ,2-Dichlorobenzene mg/kq 
1,2 Dichloroethane maiko 

1 ,2-Dichloroethene Total maiko 
1 2-Dichloroprooane rna/kg. 
1,3,5-Trimelh !benzene ma/kg 
1 ,3-Dichlorobenzene mo/k 
1,4-Dichlorobenzene mo/k\1 
2-Butanone MEK1 mglka 
2-Hexanone ma/kq 
4-Methyl-2·oenlanone MIBK m ;lk_o 
Acetone 
Benzene mg/kg 
Bromodichloromethane m~/kg 

Bromoform m /ka 
Bromomethane mqlk.,o 
Carbon disulfide mg/kg 
Carbon tetrachloride 
Chlorobenzene molk.o 
Chloroethane mg/kg , .... ,_.J(.A.t 
Chloroform mg/kg r"-!O'•.:. . ~!'J:-' .... -
Chloromethane maiko 
cis-1 ,2-Dichloroethene maiko 
cis-1.3-Dichloropropene mqlkg 

Dibromochloromethane 
Ethvlbenzene maiko 
lsoorop I benzene (Cu~ene mglkg 

m&p-Xylene mg/kq ·1c !:J · ;.. o~ '·IC • - -~ 
Methylene Chloride maiko 
Melh 1-tert·bulvl ether mglko 
Naphthalene mgl~g 

n-But> !benzene mq/kq 
n-Propvlbenzene m /k 
o-X• ene mo/ka I: ;.c;;~ 
p-lsopropyltoluene mg/kg 
sec-Butylbenzene maiko 
Stvrene 
T etrachloroethene mo/ka 
Toluene mg/kg 
TOTAL BTEX maiko 
trans-1 ,2-Dichloroethene maiko 
trans- 1.3-Dichloroorooene mg/kg 
T richloroethene mgll<g 
Vinyl chloride maiko 
Xvlene Total maiko 

DIM0209034 

Table 4.7-1 

Analytical Results for Soil 

Ely 416H Wellsite 

Dimock. Township 
Susquehana County, PA 

ELY-4-P3A I ELY-4-P3B I ELY·4-P3C 

5/2512010 5/2512010 512512010 

ELY-4-P4A I 
5/2512010 

N;:li'i:JO<-!' 

, r . --~ 0.344 
.;;. '• :::; 0.358 

'I - '""~ :: . --'-

_ ·:....J. ' : J.._. :-; .... _ 

: :: J~ 

ELY-4-P4B ELY-4-P5A ELY-4-P5B ELY·4-P6A 

5/2512010 5/2512010 5/2512010 5/25/2010 

'·- ·- '- ,..., 

,-

ELY-4-P6B ELY·4-P7A ELY-4-P7B 

512512010 512512010 512512010 

-

~~- •c.O:.Jas. 

·· ·-.: fJ J 13': l 
0.322 

~[; ·~.(;131 

:. -:-"' .. -: 

SOIL 
Residential Used 

Aquifer MSCs 1 

20 
0.08 
0.5 
3.1 
0.7 
8.4 
60 
0.5 
7' 
0.5 
2.3 
61 
10 

400 
1.1 
290 

3 300 
0.5 

150 
0.5 
10 
23 

0.66 

70 
600 

1,000° 
0.5 

25 
950 
290 

1,000' 
NS 
350 
24 
0.5 
100 
NS 

0.66 
0.5 
0.2 

1 000 
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Sample Date 

ELY-4-P1A I 
5/25/2010 

~~~~a~· ~~=~~~~7.~~~~~m82~7~0~----------~~U~ni~~C-J-

Sample Identification 

1.2,4-Trichlorobenzene maiko 
1.2-0ichlarobenzene mglkg 
1 ,3-Dichlorobenzene maiko 
1.4-Dichlorobenzene maiko 
2.4. 5-Trichlorophenol mg/kg 
2.4 .6-T richloropheno I mg/kg 
2.4·Dichloroohenol 
2.4-Dimeth •l[lhenol ma/k 
2,4-Dinitrophenol mg/ko 
2.4-Dinitrotoluene m lka 
2 6-Dinitrotoluene m /ka 
2-Chloronaphthalene m /kg 
2-Chlorophenol m kg 
2-Methvlnaphthalene rnlk!l 
2-Methvlphenol(o-Cresol 1 m /ka 
2-Nitroaniline m lkg 
2-Nitrophenol m~/kg 

3&4·Methvlphenol(m&p Cresol) mq/kq 
3,3'-0ichlorobenzidine 
3-Nitroaniline mg/kg 
4 .. 6·Dimtro-2-melhytphenol mglkg 
4-Bromoohenvlohen I elher I maiko 
4-Chloro-3-meth !lphenol maiko 
4-Chroroanl[ine mglkg 
4-Ghlorophenvlphen I ether m /kg 
4-Nitroaniline mlk 
4-Nitrophenol m lk 
Acenaphthene m /kg 
Acena ht.hvlene m /kg 
Anthracene m /kg 
Benzo a anthracene . mol kg 
Benzo( a )pyrene mg/ka 
Benzo{b fluoranthene mol kg 
Benzo{g .h.l)perylene maiko 
Benzo k fluoranthene mgll<a 
Benzyl alcohol maiko 
b1s 2-Chloroethoxy)methane ma/k 
bisi2-Chloroethyl ether mglka 
bis 2-Chloroisopropyl ether mg/kq 
bis 2-Ethvlhexvllohthalate maiko 
But !benzyl; hlhalate ma/k 
Chrysene mglkg 
Oibenz a h)anthracene mg/kg 
Dibenzofuran mQ/ko 
Diethylphlhalate mQ/k 
Dimethylphthalate mg/kg : .:.J~ ~ 

Di-n-but 1lohthalate mg/kg " : : 3S:' 
Di-n-octvlohthalate molk 
Fluoranther:e 
Fluorene mglkg ' : •.- 1~~ 

ELY-4-P1B 

5/25/2010 

ELY-4-P2A 

5/25/2010 I 
ELY-4-P2B I EL Y-4-P3A I 
5/25/2010 5/25/2010 

Table 4.7-1 
Analytical Results for Soli 

Ely 4/6H Wellsite 

Dimock, Township 
Susquehana County. PA 

ELY-4-P3B I 
5/25/2010 

ELY-4-P3C I 
5/25/2010 

ELY·4-P4A 

5/2512010 

ELY·4-P4B I EL Y-4-PSA 

5/25/201 0 5125120 I 0 

' . 'J:;:-
I ) •: .:OJ( 

·.: -:s .. · 
.- · .:n: 

,_ : ,.;. 

:·-~r 

ELY-4-F'SB ELY-4-P6A 

5/25/201 0 5/25/2010 

"-; 'C: 

__ '7 

ELY-4-P68 ELY-4-P7A ELY·4-P7B 

5/25/2010 5/25/2010 5/25/2010 

......... - •• -"'3 

.,- ·: &.i..: 

- :..- :~ 

·· -:~ .. 
= : -.o!- · .. :.1:':... 

SOIL 
Residential Used 

Aquifer MSCs 1 

27 

61 
10 

2.300 
11 

73 
7.3 
0.21 
3.7 

6.200 
4.4 
600 
180 
11 
29 
18 
8.3 
1.1 

0.37 
NS 
37 

0.42 
NS 
3.3 

2,700 
2.500 
350 
5.7 

0.57 
5.7 
180 
57 

1.800 
11 

0.015 
30 
130 

3,000 
230 
0.57 
95 

2.900 
NS 

1500 
8.800 
3200 
3 000 

DIM0209153 



DIM0209034 

5125!2010 

Sample ldent.iflcaUon 

Sample Date 
Parameter Units 
SVOG$ A(la/vsss {8210) 

ELY-4-P1B ELY-4-P2A 

I 5125/2010 5/2512010 

-
Hexachlom~ 1 , 3-butadiene mntkg ,_1UIC:356 . Mf:""1~ ~3\ N•_ 'O. Ja-21 
Hexachlorobenzene I mglkg ~1C.I'l 3 65' "4'f)!OS;.z! Mcm. : ~s, 

Hexac:hlorocyclooentadlene I mglkg N\:"f~~35) "',L.'c :;;..:r 'iCl'C »:'1 
Hexachloroethane maiko NGIO.SS5t t·JC l~ 3&3 t N:)'~.S~l 

lndeno{1 ,2.3-cd)PYiene mglk,q ,_.,Vl~.3BS\ "~C tc~~S:~ ~ l\1I trJ.3dJ' 
lsophorone mg/kg ND ~t.:L :::35, . ;c:Ho 3F.~ "!D ~t. . ,jSZ \ 

Naphthalene mg/kq NOrD ~!; , ~L ··o 5':f3 ' .ai !JfO..JOJ ~ 

Ntlrobenzenc mn/ko NC tO,S55i N[ lf 3=,; t-101;;33.:) ' 
N-NIIroso-dl-n-oropvlamine mglka ·~ ~,, 3351 rmro.3S3 1 NC !C35JI 
N-NIIrosodiphenylamlne mg/kg :oft:. !J 3¢:} : NO!CJ,~J\ NC{!l .~ S-2 

Penlachlorophenol mq/kc ?-,Y,IG.Gi":!\ ,.,o f"C-~3'- ~ '·l r f(t~J3:• 
Phenanlhrene mo/ko r-J;J ~J.:ioli.i \ •'<010 39-~ <.r rr,;.;;a;1 
Phenol mglkQ ."o o.3e51 MC !0.393> ~11) !J.~5~l 

Pyrene mglkg NCI I .363 NU ff) 3~3 Nt'tQ;.3Z 1 

Notes: 

ELY·4·P2B 

I 
ELY-4-PJA 

512.5/20"10 5/2512010 

rit C.J &! , ,.:u(C s~:~ 
o.:;aa ;v. r,:: _ ::Ji~ ~ 

~lC't;~l3· 1'-lD ~0 3:' '"!1 
"tc r.:.,;w IC! 'C>-:l 
iJI~.J3S\ liE':.) 37~ · 

' ,[''0.:)65 : ... u •'.) 3i2.~ 

Nc: ' ..>sa: , l • 1C : 1~ 
~urc.so->1 'oi D '~.)7~ i 

•''C' '0 ~aa1 l't0 fJ:;7~ J 

NO'ijJI;.1 " I'll:' oa· : l 
IO''H':1 rli)~O.%~ 

o'\t( {Q.~Cjj~ :. rc.~-~} 

ND!0.38Jl N:-"i r~s-;~ 
' t'J :o.:;<ml •"11JfOS7 " ) 

T~le4.7-1 

Analytical Results for Soil 
Ely 416H Wellslte 

ELY·4-P3B 

5/2.512010 

l'.;.Qf('.;j,5l. 

w : !OW.l 
4 ... L:'~ :;,,f.t!, l 

1~.[. !:).3~-'il 

MC ro.:B'I 
r•!:'rC.3e4, 
;'lforn.:;~t , 

ND'<J.:;s<. 
NO (a .~~~ I 
·:r. tC:.&ttl 
Nnfc- ; 1~ : 
4Dr(;.;;e •• 

r,ora.Ja.rl 

Dimock, Township 
Susquehana County. PA 

ELY-4-PJC 

I 
ELY·4-P4A 

512512010 5/25.12010 

J>_J(ll{. 3.e 3 _\i ':.• tC ;!...].· J 

t.:tc.~s· N_:"• 1). :!..J1 : 
~-Dfi: ~5 · •<r r.: ... ~1 · 
I'IDI~ . .J5il \ ,,jl)f!J.~')ti 

-~p ·~.2SO, f'J0,0-+0~) 

I'1L'-!C 3~~ . .~r ·u .ci1' 
.. ~~ C0.3 5J. j r ':''D4Cd 
:o-u: ro.J.e~l "'' ro ~en 
1';0 '0.35SI NLlO . ')1, 

·lDIG.35cl •-0'')·~· 
i~L'IC 389 ~.c 11 ~~o 
>Jo,;.:J.."lll IIC•(0.d!l11 
"'D:0.3.01:J • c rc,o1 

N0'036<ll ~;:;, '~..J.:o.3 l ."-l['l!tl.~~l'o 

, = Medlum ~Specific ConcenfraUons (MSCs) \.-vera established from the Residential, Used Aquifer with TDS < 2500 MSCs Soil to Groundwa!er Numeric Values listed In 
Appendix A. Table 3 and Table 4 of 25 PA Code Se<:Oon 250, Admlnisltation of !he Land Recycling Ac: (Act 2) regulat ions 

\"!-= ND (0:10} =Parameter not detecled althe deteclion Hmil specified In parentheses. 

~=No Standard 
·~=as Chromium IlL 

!'i-=as cis-1 , 2 - Oichtoroelhlcne 

"=as Total r.ylenes. 
-'=asp-Cresol 
,_ _____ 2;:;:9::,:.0:...._ ____ ---I Residential, Used Aquifer MSC 

I 
ELY·4-P4B ELY-4-PSA ELY-4-PSB 

I 
ELY-4-P6A ELY·4-PGB 

I 512512010 512512010 512512010 5/25/2010 5125/2010 

SOIL 
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Sample ldcnt.lflcatlon 

Sample Dat~ 

Parameter Units 
•IJIIEf IJF €1i!JmtSifV 

Ad dlly, Tala! (SM 231 OB) mg/L 
AlkaJinilv. Total as CaC03 SM 23208 moiL 
Nitrooen, Ammonia EPA 350.1) mg/L 
Chloride iSM 4500-CI-E mg!L 
Ethylene Glycol EPA8015J mg/L 
Surfactanls MBAS, SM 5540C mq/L 
Oil & Grease (1664A mg/L 

tJH oH u.nits 
Total Dissolved Solids SM 25iiOC mo./L 
Total Petroleum Hydrocarbons EPA 1664A mg!L 
Diesel Components DRO, EPA S015B Mod moll 
TPH C06-C10 GRO, EPA 80158 Mod) maiL 
lifali!JS SOJOR4RJJ 
Aluminum, Total ug/L 
Antimonv, Total uq/L 
Arsenic. Total ug/L 
Barium, Total ug/L 
Bervllium. Total uwl 
Boron, Total ug/L 
Cedmlum, Total ug/L 
Calcium Total ug/L 
Chromium, Total uq/L 
Cobnll , Total ug/l. 
Copper. Total uo/L 

Iron, Total UQIL 
Lead. Total ug/L 
Magnesium. Total uq/L 
Maoganese. Total ua/L 
Motvbdenum. Tala! ua/L 
Nickel. Totll l ug/L 
Potassium, Total ug/L 
Selenium. Total uo/L 
Silver, Total UQIL 
Sodium. Total ua/L 
TI1allium. Total uo/L 
Vanadium. Total uq!L 
Zmc, Toial uQ/L 
Mmcury, Total UQ/L 
fAofat!h f1010ff4701 
Aluminum, Dissolved ua/L 
Antimony, Dissolved ugl l 
Arsenic. Dfssol,•ec! uo/L 
Barium. Dissolved uo/L 
Beryllium Dissolved uq/L 
Boron, Dissolved I uo/L 
Cadmium Dissolved II uo/L 
Calcium Dissolved uq/L 
Chromium Dissolved 1/Q/L 
Cobalt Dissolved I ug/L 
Coooer. Dissolved I ua/L 
Iron Dissolved uq/L 
Lead. DisS<:Oved ug/L 
Magnesium. Dissolved 

' 
UQ/L 

Manoanese Dissolved uo/L 
Molybdenum Dissolved i uo L 
Nickel, Dissolved ' uq/L 
Potassium. Dissolved uo/L 
SeiGnlum, Dissolved uq/1!. 
Silver. Dissolved ugll 
Sodium Dissolved ug/L 
Thallium. Dissolved ug/L 
Vanadium. Dissolved UQ/L 
Zlnc. Dissolved ug/L 
Mercury, Dissolved u IL 
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Table 4.7-2 
Analytical Results for Surface Water 

Ely 4/6H Wellslte 

Ely Pond 

5/26/2010 
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Dimock Township 
Susquehanna County, PA 
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~L~ ·:::c:: ·· 643 

N.O 15 ~ ~~ ·:: ) \ 
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Surlaco Water Ouallly Crltorlo 1 

Fish and Aquatic Fish and Aquatic 
Human Health 

Life Criteria- Life Criteria-
Criteria 

Chronic Acute 

NS' NS L NS 
NS NS I NS 
NS NS NS 
NS NS 250 
NS NS NS 
NS NS. NS 
NS NS I NS 

6.0-9.0 I NS 
. 

NS NS i 750 
NS NS NS 
NS NS I NS 
NS NS NS 

NS 750 I NS 
220 1,100 5.6 
150 340 10 

4100 21,000 2,400 
NS NS I NS 

1,600 8 ·too 3 100" 
NS NS NS 
NS NS NS 
NS NS I NS 
19 95 NS 
NS NS NS 

1,500' 1,500 NS' 
NS NS NS 
NS NS NS 
NS NS 1.000 
NS NS 1NS 
NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 
13 65 0.24 

100 510 NS 
NS NS NS 
NS NS NS 

NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 
NS NS 

. 
NS 

NS NS NS 
0.25 2.01 NS 
NS NS NS 

74.1 569.8 NS 
NS NS NS 
9.0 I 13 NS 
NS NS 300 
2.5 6~.6 NS 
NS NS NS 
NS NS NS 
NS NS NS 
52 470 610 
NS NS NS 
4.6 NS NS 
NS. 3.2 NS 
N_S NS NS 
NS I NS NS 
NS NS I NS 
120 120 NS 
0.77 1.4 0.05 
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Sample Identification 

Sample Date 

Parameter Units 
vcru fB".t60l 
1, 1.1-TMchloroethane uQiL 
1.1.2.2-Tetrachloroethane ug/L 
1 1 ;2-Trichloroethane UQ/l 
1, 1-Dichloroethane uq/L 

' 
1 1-Dichloroethene ug/L 
1,2 4-Trichlorobenzene ug/L 
1.2.4-Trimelhvlbenzene uQ/l. r 
1,2-Dibromoelhane EDB ug/L 
1 ,2-Dichiorobenzene ug/L 
1.2-Dichloroethane UQIL 
1.2-Dichloroethene (Totaf) ug/L 
1.2-Du:!lloropropane ug/L ' 
1,3.5-Trimathyfuenzene ug!L 
1.3-Dichiorobenzene ug/L 
1 ,4-Dichlorobenzene uq/L 
2-Butanone MEK ugLL 
2-Hexanone ugJL 
4-Melh 1-2-penlanone MIBK I ua/L 
Acetone U9JL 
Benzene uQ/l. 
Bromochloromethane ug/L 
Bromodichloromelhane uo.IL 
Bromoform LJQIL 
Brcmomethane uq/L 
Carbon disulfide uq/L 
Carbon tetrachloride ug/L 
Chlorobenzene UQ(l 
Chloroeihane ug/L 
Chloroform ug/L 
Chloromethane I ug/L 
cis-1 ,2-Dicl11oroethenc I ug/L 
ds-1 3-Dichloroprapene ug/L 
Dibromochloromelhane ug/L 
Ethyl benzene dg/L 
lsoorocivTbenzene Cumene) ua/L 
m&p-Xylene uq/L 
Methylene Chloride ugll 
Mettlyl,tert-buM ether uo/L 
Naohlhalene UQ/L 
n-Butylbenzene u~/l 
n-Prooylbenzene ug/L 

c-Xvten e UQ/L 
-Isopropyl toluene UQ/L 

sec-Butyl benzene ua/L 
Styrene un/L 
T etrachloroethene ug/L 
Toluene ug/L 
trans-1 ,2-Di,hloroethene i.Jg/L 
trans-1 .3-Dichioroprooene UQ/L 
Trichloroelhene ug/L 
Vinyl Chloride uu/L 
Xylene (Total) UQ/l 
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Table 4.7-2 
Analylical Results for Surface Water 

Ely 4/6H Wellslte 

Ely Pond 

5/26/2010 
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Dimock Township 
Susquehanna County, PA 

Ely-OW Seep 
Ely-DW Seep D 
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Surface Water Quality Criteria 1 

Fish and Aquatic Fish and Aquatic 
Human Health 

Life Criteria - Life Criteria -
Criteria 

Chronic Acute 

610 3 000 NS 
210 1000 0.17 
680 3,400 0.59 
NS NS NS 

1 500 7,500 33 
26 130 35 
NS NS NS 
NS NS NS 

I 

160 820 420 
3100 15,000 O.lS 

NS NS NS 
2,200 11,000 NS 

NS NS NS 
69 350 420 

150 730 420 
32,000 230,000 21 ,000 
4,300 21000 NS 
5.000 26,000 NS 

86,000 450.000 3,50j) 
130 640 1.2 
NS NS NS 
NS NS 0.55 
370 1,800 I 4.3 
~. 10 550 47 
NS NS I NS 
560 2 800 0.23 
240 1200 130 
NS NS NS 
390 1,900 5.7 

5,500 28,000 NS 
NS I NS NS 
61 310 0.34 
NS NS 0.4 
580 2.900 530 
NS I NS NS 

210' 1,100' 70,000 
2 •. 400 I 12.000 I 4.6 

NS NS NS 
43 140 I NS 
NS NS NS 
NS NS NS 

210"' 1,100' 70.000' 
NS NS NS 
NS NS NS 
NS I NS I NS 
140 700 0.69 
4,30 1700 1 300 

1 400 6.600 140 
61 310 0.34 

450 2,300 2 .. 5 
NS NS 0.025 
210 1.1 00 70 000 
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Sample Identification 

Sample Date 

Parameter Units 
SV~fB~?OC 
1 ,2,4-Trfchlorobenzene ug/L 

1.2-Dichlorobenzene uq/L 
1.3-Dichtorobenzene uq/L 
1 ,4-Dichtorobenzene uo/L 
1-Methytna hthatene ua/L 
2.4.5-Trichloroohenol UQ!L 

2,4,6-Trict\torophenol ug/L 
2.4-DichlorOOilenot un/L 
2.4-Dimelhylphenol ugJL 
2.4-Dinilrophenol ug/L 
2.4-Dini trotolueno ua/L 
2,6-Dinl ltolotuene uQIL 
2-Chloronaphthatene ug/L 
2-Chlorophenot I ug/L 
2-Meth lnaohthatene uq/L 
2-Meth 1lphenol a-Cresol) ug/L 
2-NftJoaniline I ug/L 
2-Nitroohenol I UQ/L 
3&4-MethylphermJ m&p Cresol I ug/L 
3,3'-Dichlorobei\Zidine ua/L 
3·Nitroanihne ug/L 
4,6-Dinitro-2-methvloheno/ UQ/L 
4-Bromophenylphenyl ether uo/L 
4-Chloro-3-meth lohenol ug/L 
4-Chloroaolllne uo/L 
4-Cbl.orophenylph.envl ether uoJL 
4-Nitroaniltne ual l 
4-Nitrophenol ug/L 
Acenaohthene uq/L 
Acenaphthylene ug/L 
Anthracene ug/L 
Azobenzene ug/L 
Benzo(a anthracene uq/L 
Benzol a)p: rene I uQ/L I 
Benzo b)fiuoranthene I uall 
Benzo n 1Joervtene j ua/L 
Benzo(k)fiuoranthene I uQ/L 
Benzoic add ug/L 
Benzyl alcohol uq/L 
bis 2-Chloroethoxy)melhane u.Q/L 
bis 2-Chloroethvll ether I ua/L 
bis 2-Chloroisopropyl) ether ua/L 
bis 2-Ethylhexyl)phthalale· ug/L '-
Butvlbenzvtphlhatate I uo/L I 
Carbazole I uq/L 
Chrysene ua/L I 
Dibenz(a,h)anthracene U.CliL I 
D•benzofuran uoJL 
Die.lhylphthalate ug/L 
Dimethylphlhalale ua/L 
Di-n-bulvlohthalate I uq/L 
Dl-n·or.Jylphthalate uCj/L 
FllJoranthene ug/L 
Fluorene uaiL 
Hexachloro-1.3-butadiene uoiL 
Hexachlorobenzene uaiL 
Hexachloroc_yelopenladlene ug/L 
Hexachloroethane UQJL 
lndeno 1 ,2.3-cdlovrene ua/L 
lsoottorone uq/L 
Naphthalene I ug/L 
Nitrobenzene ua/L 
N-NillosodimeUovtamlne uQ/L 
N-Nitros.o-di-n-oropylamlne uq/L 
N-Nitrosodiphenvtamfne ua/L 
Pentachlorophenol ua/L 
Phenanthrene I ug.ll. 

I Phenol ug/L 

Pyrene ua/L 
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Table 4.7·2 
Analytical Results for Surface Water 

Ely 4/6H Wellsite 

Ely Pond 

5/26/2010 
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~r" /2: :01 
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Dimock Township 
Susquehanna County, PA 

Ely·DWSeep 
Ely-OW Seep D 
(Field Duplicate) 

5/26/2010 5/26/2010 

:l . ' ~~:.~ 

··~C' . .'! :J : ' ' 
1 r r .- ~· r 
- ·I :S - "'; . l ·l~ I , ~ 1 -

·4C ·~ .. C · ... .. 2 -. 

~ ;:: • 1 r-- .) i1.ll 
' : .. "'C ' ""_ 
.. , . . ' .. f·l~ ~ 1 -
· · ~ ~ ~ i..l~" l l.7 
J~ .. ~·! :.. - ~ r·!J • . -
!;J ' '·l"C ' 
~ · 

. 
'·'~ l ., 

i .... : - . I l•t:l t .. 
I [l:, , ·. 

·= :2 5 ; ,, "~ 12 -
wC:: ' . ::. ' I 

O'I:J z · I r:- 1 ':- 2 
~~ _. .. · ·D • '~ ~ 
(· L.• '!.~ ··;J •-:- ,- ~ 

,., - ·~L. ' i) 12" ' 

-· ~==· HC ' - j l 
~c ., ,..!:.. ·· 
It' I' , 1 a tt"'' 
o~D o2~ ,.JJ·~ -, 

~-~ ~ .~ ' n: r 
NO' , rl !0 , • • ~ 
~D !' 1 , •l: t , I 
r'D' I• .\1...: /• I 

~·~ . ,,,~ 1-. I 
I~ ! C: ; . ~ ~::. . l 
~o · ·, r·J>J n ·,, 
·41, 1j I I 1 ... 11 
,,[ 1 ~I ,o t • 1l 

..... : . i .)~ ·--.. 
! [\ • ;j;: .. -.~U ,l~ f 

' D l"' .-ii;} l · <; 
~.1 •' o\! -:.,:( 1 ' 
tJC • ·o: • ' ' 
, O::J I 1 1 - t I ~. \ 

M~IJ: d t..:JH p 
N.:l, ,, JC 11 'i ~ 
f•!J ( '!I rJO 11 il 
i'4'D ' "' ,l ~0(' 
i::. ol <; ·, 0 11 ·1 
, c. ·1 ;:) 11 , , ...,-. . ., EJ r1 ' ·c ~· \ ·J~ i'l1 ! 

:.:.' · • 
);) ... i 

P<IDI "'" (' ., 
H::: 1- ' ~~ ~ ~ 1 
1:1 : ·' ·- ' ~ ~ 

I 'U .- • L)J l •1 
Jj ' :" ·1 
-'D !1 ~! 'l::ll l , , 
-..I:J r• • j i <:l \ : 
'JC 'I 10n il 
-,c · ID, ·j • ·1 

fo1Q . . 'I - ~ :I • ., ,, 
~."';,""'ll · •;: ,-; ; I 

l' ~ lJ t ~ 1 1 r ~~ l 1 
o ··, ;. .. 1 l l 

~o ~ · 1 r'4 , , 
<-~""J f2 :;;1 : .lC !L ~~ 

~ r.:. l- ., ;-.8 fl \ 

1•10 !" 1\ t~iJ '~ 1 ) 

Ni:' •; , . ';:: 1 ' 1 

Surface Water Quality Criteria 1 

Fish and Aquatic Fish and Aquatic 
Human Health 

Life Criteria· Life Criteria. 
Criteria 

Chronic Acute 

26 130 35 
160 820 420 
69 350 420 
150 730 420 
NS NS NS I 
NS NS I NS I 
91 460 1.4 ' 

' 
340 1,700 77 I 
130 660 380 
320 1,600 0.05 
130 660 69 
200 990 0.05 
NS NS 1,000 
NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 

1,600 8,000 NS 
NS NS NS 
NS NS NS 
NS NS NS 
16 80 13 
54 270 NS 
NS NS NS 
NS NS I NS 
NS NS NS 
NS NS NS 
470 2.300 NS 
17 83 670 
NS NS NS 
NS NS 8 300 
NS NS NS 
0.1 0.5 0.0038 
NS NS 0.0038 
NS NS 0.0038 

_liiS NS NS 
NS NS 0.0038 

I NS I NS NS 
NS NS NS 
NS NS NS 

6,000 I 30,000 0.03 
NS NS 1,400 
910 4 500 1.2 
35 140 150 ' 
NS I NS NS I 

NS NS 0.0038 
' 

J':!S NS 0.0038 
NS NS NS 
BOO 4.000 17.000 
NS NS NS I 

I 21 110 2.000 
NS NS NS 
40 200 130 
NS NS 1,100 
2 10 0.44 

NS NS 0.00028 
1 5 40 

12 60 1.4 
NS NS 0.0038 

2.100 10,000 35 
43 140 I NS 
810 4,000 17 

3,.100 17,000 0.00069 
NS NS 0.005 
59 3 000 3.3 

0.00589 0.00768 0.27 
1 _5 I NS 

NS NS 21,000 

NS NS ' 830 
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DIM0209034 

Sample ldontific~tion 

Sample D~le 

Para meier Unils 
8276 US!WPA'1.11'V SO.: 
Accnaphthene ug/L 
Acenaphth lane uglt, 
Anthracene ugJL 
Benzo(a anthracene ua/L 
Benzo a)pyrene ua/L 
Benzo(b fluoranthene uo/L 
Benzo(Q,h.iloervlene ug/L 
Benzo k fluoranthene u[I/L 
Chrysene ug/L 
Dibenz a,h anthracene ug/L 
Fluoranthcne u[JJL 
Fluorene ug/L 
lndenol1.2,3-<:dlovrene ug!L 
Naohthalene ua/L 
Phenanthrene ug/L 
Pyr-ene UQ/l 

Notes: 

Table 4.7-2 
Analytlcal Results for Surface Water 

Ely 4/6H Wells lie 

Ely Pond 

6f26i2010 

·CI12'~ 

... [ l'i ~ 

.• - ~I V 2 . 

.~ ;:' ~~ ;;• I 

-<i;· 2' 
ND -- :.. 
NO r:::£ 

1!: l::. 2 . 
'0 :, :c· 

.JLI I': '•• 
l.£ :v ~ 
HD I[ 1"' 
"'10 . _. 2'~ 
,: I 0 

~!C •: •2 " 

~·:' .L tl 

Dimock T ownsnlp 
Susquehanna Counly, PA 

Ely-DWSoop 
Ely·D'IY Soep 0 
{Field Oupllcale) 

5(26/2010 5/2612010 

~o.;L t~ fi.! M.:. (;< ' ' 
ttL:. ~ :: 5J iJO r~ 11 

I•IG iCt ND/0 22 • 
1~rc: J ~ 1: 

,·.,c. :c <! '>-;:' - :c 
...!: lr .!.i w ·U:. :..21 

··- ~ .,-; ,:.l"' ,'l, 
·'· ! ~ tr. 2r ' · ~ · ~-"' 
r.r~; 'e-1 I ~'it 10 ::~ ·. 
NC t ("- ~··:: ' C ~";-
II : • 1C •• ~ ~'o ·c ;;l' 
'" - ~~ ,.._ ~ ~ ;-)~1'0.?2\ 
M- t(,L'\ -JD fu221 
ND'- •l .\lj r-: d 

~ ~[)_ f( ~ .... ) i~~ 1(1,2,;:-• 

lJiC..~"r ' ~ \.1~1· 

Surface Water Quality Criteria 1 

Fish and Aquallc Fl,;h and Aquatic !, 
H!!mQn Hoallh 

Lilo Critorla· Ljle Crltcrlo • 
Crrtcrla 

Chronic Acute 
1' 

17 83' 670 
NS NS 'NS 
NS NS 8,300 
0.1 0.5 0.0038 
NS NS I 0.0038 
NS NS 0.0038 
NS NS NS 
NS !'IS 0.0038 
NS NS I 0.0038 
NS NS J 0.0038 

I 40 200 •130 

I NS NS 1100 
NS NS 0.0036 
43 140 NS 

I 1 5 NS I 

I NS NS 030 

1= Values from 25 Pa Code Chapter 93.8, Table 5; values assume a pH of 6.5 SU and hardness of 100 mg!L, where applicable. Values provided for chromium are for 
chromium Ill . Values for chloride, TDS, pH, manganese and Iron from 25 Pa Code Chapter 93.7, Table 3. 

'= i' iD ('I 0) =Parameter not detected at the detection limit specified in parentheses. 
3= No Standard . 
'=The specific water quality crllerla for total recoverable iron Is for aquatic life uses and is expressed as a 3Q-day average concentration . The water quality criteria for human 
health Is expressed as dissolved iron . See 25 PA Code Section 93.7. 
6= As total xylenes . 
5= As total xylenes . 
I 5.8 1- Results exceed SHS surface water quality criteria 

I 

,I 
I 
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DIM0209034 

Parameter 

Sample Location 

Sample ldanllficatlon 
Sample Date 

Gsnaral Chamislly Analysfls 

Percent Moisture (ASTM 02974-87) 
Nitrogen. Ammonia EPA 350 .1 

MBAS ISM 5540C) 
Chloride SM 4500-CI-E) 
Malaii•Ana1Ysas (00108/T:47-1} 
Aluminum 
Antimony 
Arsenic 
Barium 
BervUium 
Boron 
Cadmium 
Cak:ium 
Chromium 
Coba~ 
Copper 
Iron 
Lead 
Magne_sium 
ManganesG 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 

Zinc 
Mercurv 

Units 

% 
mgt kg 

I mg/L 
mg!L 

m lkq 
m ka 
m k 
m lk 
m /1< 
m /k 
mlk 
mQ/k 
m~/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
m /kg 
m ko 
m /kg 
.m kQ 
m /kg 
m /ka 
mIke; 
m /ka 
mqlko 
ma/ka 
maiko 
mo/ka 

Gesford 2/7 

G-7·P1A 

5/26/2010 

17.0 
14.5 

3.3 

12,200 

23.5 
1,840 
0.67 
8.7 

0.48 
4.510 
14.6 
14.3 
19 .2 

24,600 
38.5 

4 ,720 

22.3 
1,880 
0.65 
0.34 

13.8 
62 

Gesford 217 

G-7-P1B 

5/26/2010 

14.0 
15,9 

3.7 

13.700 

30.9 
1.430 
0.76 
8.5 

0.51 
5 520 
15.8 
15.3 
16.1 

26,900 
35.8 

4.750 
1 400 

24.2 
1,920 

15.4 
71.3 

Gesford 217 

G·7 · P2A 

5/26/2010 

10.8 
7.3 

c. ·s.:; 

14.400 

14 
137 
0 78 

0.37 
1 760 
16.3 
11 8 
17.3 

27,500 
14.4 

4,490 
804 

23 2 
1,870 

16.2 
70.6 

Gesford 217 

G-7-P2B 

5/26/2010 

9.2 

12,500 
HO IO.Jl l 

15.4 
112 
0 .7 
7.3 

0.35 
2,770 
13 .9 
10 .5 
16.7 

25 ,200 
16 .1 

4.350 
580 

21 .7 
2.030 

14.3 
69.7 

Gesford 217 Gesford 217 

G-7·P3A G·7·P3B 

5/26/2010 5/26/2010 

I 8.7 12.3 

14,100 15,000 
0.43 

22.8 12.2 
146 123 
0.82 0.81 
8.3 7.8 

0.42 0.44 
1 600 832 
15.3 15.6 
13 1 12.3 
18.1 18.3 

27 600 26,600 
18.1 12.8 

4.410 4,360 
1.090 846 

24.2 22.2 
1,920 1 900 

'JO · ~ 3' 
16.3 16.6 
73 68.1 

Table 4.8-1 
Test Pit Sample Results for Soil 

Gesford 217H NW Wellsite 

Dimock Township 
Susquehanna Counly, PA 

Gusford 217 

G-7-P4A 

5/26/2010 

9.0 
8 .9 

13 200 
0 .78 
19.7 
225 
0.82 

0.54 

14.2 
19.1 
19.2 

30,400 
29 .7 

4,100 
2.660 

'). -~ 

17.9 
71 .5 

Geslord 2n 
G-7-P4B 

5/26/2010 

8.8 
... _ .. . o.: 

12 900 

16.4 
135 
0.74 
8.6 
0.46 
1 710 
13.8 
12.2 
16.2 

25,400 
18.1 

23 
1 980 .. ~:;:.:..• 

1.3 

15.1 
71 

Gesford 2/7 

G-7-P5A 

5/26/2010 

8.1 
8 .1 

4.3 

14 200 
0.61 
14.3 
182 
0.77 

0.37 
1.280 
15.3 
12.9 
16.8 

26,500 
17.5 

4.220 
1,070 

22 .9 
1.780 

•.;r:,::r 
0.95 

16.2 
69 .5 

Gesfordl/7 

G-7-P5B 

5/26/2010 

11 .6 
~ .:: :5 :. 

14.600 
t-C 1~. <1' 

13.7 
147 
0.82 
8.1 

0.39 
1.380 
15.9 
12.5 
17.7 

27.900 
15.2 

4,500 
1.000 

24.4 
1 890 

r.:::' 1 
16.6 
72.9 

Gesford 2/7 

G·7-P6A 

5/26/2010 

9.4 

3.1 

12 600 

14.8 
120 
0.7 
7.3 

0.44 
1,990 

14 
12 .1 
17 .\ 

25,500 
17 

4 200 
843 

22 
1.810 

4\.Dr s· 
14.6 
70.5 

I 

Gesford 217 

G-7·P6B 

5/26/2010 

9 .5 
6.8 

5 ,8 

12,900 

11 .1 
298 
0.62 
6.9 

0.46 
3070 
14.4 
10.4 
\5.7 

22500 
22 .2 
3750 
689 

19.1 
1670 

1,-' ~' 

15.5 
60.7 

Gesfordl/7 

G-7-P7A 

5/26/2010 

B.? 
5.3 

0.18 

14,200 

15.8 
173 
0.76 
7 .9 

0.62 
1,480 
15.4 
13.2 
17.3 

27 200 
15.4 

4,420 
1.120 

· : ::: • 
24.7 
,850 

'< JS ' 

16.1 
72.2. 

Gesford 217 

G-7-P7B 

5/26/2010 

9.9 
8.0 

14 700 
0 .63 
12.9 
144 
0.81 
8.2 
0.43 
1.420 

16 
12.5 
16.7 

28,200 
13 

4.440 
918 

23.8 
1.850 

17.2 
70.8 

Gesfard 2!1 

G-7-PSA 

5/26/2010 

7.7 
5.7 

c. r: Gl 

11,100 
0.47 
26.3 
139 
0.9 
8.3 
0.61 
1,890 
15.2 
10.3 
23 .1 

31.500 
216 

3.250 
723 

19.3 
1.700 

29.9 
68.4 

Gesforrl 217 

G-7-PSB 

5/26/2010 

12..6 
9.5 

llCr (3.C 

16,600 
0.69 
9.1 
160 
0.81 
7.7 

0.48 
1,110 
17.1 
13 

18.2 
26 900 

12.3 
4 470 
1.360 

24.7 
1 930 

17.5 
72.6 

Gesford 217 

G·7-P9A 

5/26/2010 

11.9 
14.8 

;-.JC (J _It)J 

3.3 

13 400 

42.6 
198 
0.83 
8.4 
0.49 

3.880 
1G.7 

17 
21 J~ 

27 200 
58 

5.300 
1 580 

26.8 
1,840 

15 .6 
74.2 

SOIL. 

Residential Used 

Aquifer MSCs" 

NS' 
1 900 
'NS 
NS 

190,000 
27 
12 

8.200 
320 

1,900 
38 
NS 

19o ooo' 
50 

8100 
15ll.OOO 

450 
NS 

2,000 
650 
650 
NS 
26 
84 
NS 
14 

1,500 
12.000 

10 
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DIM0209034 

Sample Location 

Sample Identification 

Sample Date 

Parameter Units 

1, 1 .1-Trichloroethane mglkg 
1.1 .2.2·Telrachloroethane m /k~ 
1,1 .2-Trichloroethane m kg 
1.1-D•chloroeth.ane m lkg 
1. 1-0ich!oroethene m '1\q 
1 2.4-Trimcthylbenzeno m IJ<g 
1 ,2-Dichlorobenzene m kg 
1 ,2-Dk:hlaroelhane m li<g 

1.2-Dichloroelhene otal m lko 
1 2-Dichlorooronane m lko 
1 ,3.5-Trimethvlbenzane m ka 
1.3-Dichlorobenzene m /ko 
1,4-Dic.l•lorobenzene m /kq 
2-Bu1anone MEK m lk 
2-Hexanona m lk 
4-Meltlyl-2-pentanone fMIBK m k 
Acetone 
Benzene 
Bronlodlchloromethane ma/k 
Bromoform malk 
Bromomethane malkq 
Carbon dlsulf1de 
Carbon tetrachloride mfl/1\q 
Chlorobem:ene mQ/kg 
Chloroelhane mglkg 
Chloroform mgll<g 
Chloromethane mg/kg 
cis-1 2-0ichloroethene mg/kg 
cis-1 3-Dichloropropene mg!kg 
Dibromochloromethane mplkq 
Ethylbenzene mlkg 
lsopropylbenzene Cumane m kg 

m&o-Xvtane m ko 
Meth lene Chloride m ka 
Wrethvl·tert-but 1 c111er m ko 
Naohthalene m ko 
n-Butvlbenzene m lko 
n-Proovlberuene m ika 
a-Xylene 

-lsopropvltoluene m /ko 
sec-Butvlbenzene m /kq 
Stvrene mo/kg 
Tetrachlaraethene 
Toluene 
TOTAL BTEX mfl/ka 
trans-1.2-0ichloroethene mg/kg 
trans-1,3-Dichloropropene mg/ko 
Trtc111oroethene mg/ko 
Vinvl chloride mg!kg 
Xylene olal mg/k[! 

Table 4.8-1 
Test Pit Sample Results for Soil 

Gesford 2/7H NW Wellsite 

Dimock Township 
Susquehanna Counly, PA 

Gesford 2/7 Gesford 217 Gesford 217 Gesford 217 Gesford 217 Gesford 217 Gesford .2/7 Gesford 217 Gesford 2/7 Gesford .217 Gesford 2/7 Gesford 2!7 Gesford 217 Gesford 217 Gesford 2/7 Gesford 217 Gasford 217 

G-7-P1A G·7-P1B G·7-P2A G-7·P2B G·7·P3A G-7·P3B G-7-P4A G·7·P4B .G·7·P5A G·7·P5B G-7-P6A G·7-P6B G·7·P7A G-7-P7B G-7-P8A G·7·P8B G-7·P9A 
5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/20;Q 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 

; •-'0~1 

;; -: ::-: -:· .I:... :: . '-

- ·: ~..:--. ··;: . ~ <:;: 
:: •':_- -.~ . 

- : ~ - : j =-

SOIL 

Residential Usad 

Aquifer MSCs~ 

20 
0.08 
0.5 
3.1 
0.7 
8.4 
60 
0.5 

0.5 
2.3 
61 
10 

400 
1.1 
290 

3 300 
0.5 

150 
0.5 
10 
23 

0.66 

70 
600 

1.000' 
0.5 

25 
950 
290 

1.ooo'' 
t>S 
350 
24 
0.5 
100 
NS 
10 

0.86 
0.5 

1 000 
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Sample Locaflon Gesford 217 Gesford 217 Gesford 217 

Sample Identification G-7-P1A G-7-P18 G-7-P2A 

Sample Date 512612010 5/2612010 5/26/2010 

arameler Units 

mglkg ,, 
·' J •· 7J ; 

maiko · I 

mo/ko 
mq/i<,q I 

mo/ko " 
I mq/kq I 

DlchiOrophenol mQ/ko 
I I mWk• ii ' 

mQiko 
mQII<q 

mQ/ko I 

mQikQ 
mo kq 
me 
mgkq 

·oanmne mgkg 
:rophenal mQkg 

•· or~ 

"' '( " lilroanTUne , .. ,· 

,, 
I ··· : 

:-Nilroanlrone 
o-Nilroohenol ·;~ 

; ·~ 

~· k 
\nll1racene 

' 

"::r:; ~ .. 
. ·' 

1 Benzvl alc.ohol , .. 
"·) 

I 
i 

mqkg .'0:.. 
m~ KQ ':l8 y 3" 

hr';sene mgKg ')ij· 

mgKg '· 
lbenzo ura mqkg ,-

m kg 
m kg ;~ .:-
m- kg .. : 
m· kg ···=· .. : ;;r 

uoranthen m• kg !TG 
uoren< m· ko _.. - ... - ;: 

DIM0209034 

Gesford 217 Gesford 2/7 Gesford 2!7 

G-7-P2B G-7-P3A G-7-PJB 

512612010 512612010 5126/20 10 

,·.: . ; 

.. I 

'• I 

,., : 

I ' 

: , , 
, . 

·I • 
I 

.. i 

,, 
" . 
•. '· . ''1<, 

... 

~· "L ..... 
I 

.,; r ... ,::• 

'·' . •: 
··~· 

'• 
'( 

·· ~ 
\·~ 

,: "'-
~: 

'{ .. 
-.: •.: ,. 

"'~ 
,,. 

·"~ 
~ 

..,. •:' 

Table 4.8·1 
Test Pit Sample Results for Soil 

Gestord 2/7H NW Well site 

Dimock Township 
Susquehanna County, PA 

Gesford 217 Gesforcl 217 Gesford 217 

G-7-P4A G-7-P4B G-7-PSA 

512612010 512612010 5/2612010 

. ,, ::; . N[)'( 'J 

''" • '! 
I 

; . . 

I .. , 
,. I 

'3' 
iOI 
~-

" ., 

,. 
u 

•c ,, r: 
'·: 

'I : •r. 

•c .. '~ 
~- ·····: 

:< . 

''· 
; "• 

_(._ 

·•. c 

SOIL 

Gesford 217 Gesford 217 Gesford 217 Gesforc/217 Gesford 217 Gesford 217 Gssford 217 Gesford 217 

G-7-PSB G-7-P6A G-7-P6B G-7-P7A G-7-P7B G-7-P8A G-7-P8B G-7-P9A 
ReslderrtiCJI Used 

5/26/2010 5/2612010 5126/2010 512612010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 
Aquifer MSCs 2 

" ;;.). , , ' IJ 72 

" "~ 

"' N 2: 02,' '·' 
I )7~ .~ 

"l .·., 
~· 00 

" h 

N 

'"'-'- I 

" N 
.'II ' '·I· ,., ;o) 

" ''· '! . JD 

' ' ' : ;., 

I; • ' 
r >J 

r, tiC 
... ,. 

I ·~ 
:.:· , .. )(C 

; 
: 

'• po; 

" < 

" •'' 
,. " ''· ,. 'lt 

,., ,,, ,,: :··· I· 

i• l ., 
·~ '"' J .. ~ t- ~- ~·: "'~ 
·~ too: ,., .!:! ; -~ 

·: ': ·; ' , .. 
~- "' •!: .. 

' '"· ] .. ,. 
.- : ·~ r.~ -~ .: ' J ~.: ~0 

C lr ' ~ 
... ! 'G . ,.- 0 . 

'" ,,~ ... 
"" 

c: .J• 
·: ''· ~ ;;: 

.~ 

.,: ' . ' :• 

" -S ' 
·~ _'-: .... ·": ·C ···= 

' 
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Sample Location 

Sample Identification 

Sample Dale 

Parameter Units 

SVO'Gs /8270) 
I Hexachloro-1.3-buladlene mq/kg 
Hexachlorobenzane mg/kg 
Hexachlorocyclooentadlane mg/kg 

1 Hexachloroelhane mglkg 
lndeno 1.2.3-cd)pyrene mglk,g 
lsophorone mgikg 
N"Phlhalene mg/j(g 
Nitrobenzene mQ/ko 
N-Nitroso-ctf-n-oropvlamlne m /k 

I Pentachlorophenol m 

N-Nitrosodi 11enylamine 

Phsnanthrene m Jk. 
Phenol m k 
Pvrene m k 

Notes: 

Gesford 2!7 

G·7·P1A 
5126/2010 

' •!CI~ J£5 
; ... :o ~0.32-5' 

·~:: (/j,"'>~l 

•\!0 \0.395) 
NO 10.395 
~J (( -325' 
,\l<J-V;,:!~S>\ 

N0 fG.:J95 · 
(•jiJ I: lS':i' 
·~ CJ '),3::'5. 
'·iD J0, 9£'}', 

J·''= f':.ess· 
i'IC fn 385'-
~-10 r.J.39S· 

All resulls in milligram per kilogram (mg/kg) unless otherwise staled. 

Gesford 217 Gesford 2!7 Gesford 2!7 

G-7-P18 G·7·P2A G·7·P2B 

5/26/2010 5i26/2010 5/26/2010 

.\;D fC..3.13:) i'iD !C.37G ~ ~ .J ( J.J OC '• 
,.;o;0.3S I ~ I G I : .J7S · II!)ID.;:ii;i:l 
~. l fl tt:..JB ~ t'lD ::J.37Cl i'D {C ]6l; 

''ID iG .3€ ~~~~ (0.370 \ NO IC 350 t 
,,,D '~ .35 ... :; n .a-;a, 1\10 fO .'JSO) 
''IJ IC .3S NO W.J IO) N!:· '0 )Q.:;~ 

i·IC la3a ·n NO 'C.)7')} ND f.;'.36D • 
i-JO IG.33· i• I•::O IC.370l ;o.;.:. 0 .38C 
N::: •;us ,\1 0 tC.370 ; (.,! i:l !C. . ::i3~1 

\'L"(::; J3'1\ '' i:J :0.37C\ 1'i C' lO :36C'·. 
i'i[jiC.9521 No ·o . .;&:..~ .• '):esc~. 
NC .38 ~.':J t~.J7C " !'l:.J {0.3 5 ~) ) 

NO I(J.Ja1: I'- IC· W.3T:J : ~\10 W 15CI 
~.p:\ l!).Jll•! ;J':" r=:;,;o ' I• :c.3sG 

Gesford 217 Gesford 217 

G-7-P3A G·7·P38 
5/26/2010 5/26/2010 

'~ :~ 'C 2·b31 NL1 1(',"::,;.~· 

·.,~~ '~.353) ~E.: re 3e.o::.; 
~Q 0 .35.} 1 !,Jc. '"·36e' 
NG f 0.35J. ~ · ·t O I~.~;.s 

·' 10 iV.053: i\IC :G 3CB: 
t,-:-J [j, j;-="}1 ~ 1 0 1:).368 
NO '0 .353~ i··: D .. ~1 . 3fi3' 

·\j iJ 1C..J 53: ND U.).3!:!81 
~t'IJ.~ ,\ j [', 

·'-li' W 35::r: :·.:c 
~ f~ .80:l, ciC 

i•l! • i':' 35T' riC 
:··1( • f0,353: 1'. 
.•>;; to J 5" ' i•• : 

Table 4.8-1 
Test Pit Sample Results for Soil 

Gesford 2/7H NW Well site 

Dimock Township 
Susquehanna County, PA 

Gesford 2/7 Gesford 2!7 Gesford 2!7 

G·7·P4A G·7-P48 G-7-PSA 

5/26/2010 5/26/2010 5/26/2010 

tit' r0.356 NS :·{1 .338~ ND rc . JS·~~ 

•\jQ IQ 35'3' NO W 3o3~ ~.jj iJ~. 

''ID (0.355 '• .. , rC 35S ' IG IC.354) 
i··1D !G.35S'• :\rD !•} 358 , I ID ~0 35 ~--~ 

i'.iU 1: 0:SG'• 1' 10 ·-:.3.:52 f-l D I!) . .J6""1 .. •c.Jse I•!D tC. J3'3) Nil rC.36tP 
:--1 :, w_,JS6 ' !'l r 1 (( .35d". ,\ ~D fC 35~\l 

:'·:t ' rc_J55. ' 12 ' " 353 • N:; :c 3:54\ 

N i l 11 356' i•IO (0.::56 ~ 1\IC' ' ': . 35.!.~ ) 

~'-!!..J \C '3.3-t: \ olo.J? 'Ci.J.:8j "~ ro.3::4: 
-~u G 8£11'1 •'i:'•W.ii£-£1 ,...~ ,.,bl!i~ 

i·:C C356, .-~c ~·J .3oG · f.IO!.J.354·· 
c:: ·I ~ Jss: NfJ fC 3&3 \ •·Or'J . .J5ti ) 
~\l,:)~ J 3t5; j , _ . t ~:; 358: 1\ 1 ~ ~0.3:5£' 

1 =Medium-Specific Concantrallons (MSCs) were established from the Residential, Used Aquifer with TDS < 2500 MSCs Soil to Groundwater Numeric Values listed in 

Appendix A, Table 3 and Table 4 of 25 PA Code Section 250, Administration of the Land Recycling Act (Act 2) regulations . 
2= t'-10 (0.10) =Parameter not deJected at the detection limit specified in parentheses. 
3 o:::No Standard 
4=as Chromium Ill. 
5=as cis-1, 2 - Dlchloroethlene 
6=as Total xylenes. 

l
7

=a;l~Cr7:~esult exceeds SHS Residential, Used Aquifer MSC 

SOIL 

Gesford 217 Gesford 2!7 Gesford 217 Gesford 2!7 Gesford2!7 Gesford 217 Gesford 2!7 Gesford 2!7 

G-7-PSB G·7·P6A G-7-P68 G·7·P7A G-7 -P7B G-7-PSA G·7·P8B G-7-P9A 
Residential Used 

5/26/2010 5/26/2010 5/26/2010 5126/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 
Aquifer MSCs' 

:\10 10 3871 i'IC 10 .355) f•IC r() 356 ..... C IJ 356' ~m IO. JS ·~: : ... ;,:. fO 333' i•J;) to 37hi l ;-...r;. 1C :::s·8 ~ 10 
~.,;c r:; 30tl ~(. ' 8 .355> i'J ~ (0 .356\ ND r:; ,355~ ND 1() 35 1 ) ND W.'J53l r.JG (C_::r;-;n ~~ IC !:i.36S' 0.96 
i\10 ( Q 35J~ ND f1).36SI ;~ c ro 355 ) NO f j .3SS ;. ND 10.3l") i'.IC f0 .3o31 ~C. I0.379' ;,1c: r~..J.S9 · 91 
:'-IC \ ~'.35,1 NO tc 365' ~10i0 . 356 \ NO ~0 .358 ~ i'-!0 l<).35 !: ;\e f0.35JI ;\l.J /0.3r:3\ NC !0 . 369~ 0.56 
NO t' 0. 367: NSJ ra 365) NO (0 .166'1 1'-10 \J 356 1 ,, o ro.1, .,, ND rG .3531 ND K 3 •Sl\ r\ "D lO :o; i 6 
NC ,'U 38 :-i ·'E:> I0.3o5i NO r~ 35Jl NO '0 353' ~1 0 10 35. ' . i'Ji' (0.353'· i\Jn !0 l<tJ.i HO (0.3S~L 10 
i~ D J3 i ,\ID!Ci ,303'• NO I!J 3.5 5\ NO tO 355) NC !0.3G1 l i'ID f 0 ,353·~ NC 1::).379' ·•O IQ,2S91 25 
i' l[ 'ij ,36' ~o :o. :i~5} ;\:D (0.366 ) NC ro 356~ NO rQ.351', i'-10 H~ ,35ZP "''' '" TH: l'o.;,:. (!) .339'• 7.3 
NO .35: N" 'G.:Ki5' N£'' t~) .35E \ ND 1 ~.3:5 3 ; "1010 36 11 ;~ I ·J I C .35 2:~ N! :·;;: ;'\JD ro 36C ~ 0.0094 

N'= ', 0,36 7 i'~O i0.3C;:i "!C c . ~J .so · , N D (;J~l 1' ID (G 38"') :\i0('J353) NO =' ·~ .37:r NJ f0..3St} 20 
•'I[ LS>5; ~o"3.a·-· rJ:) 'GJ·19 ! i ~~ l'l!t I 1'- JD rl,)~j ~l().i)ll <l ND I~ . .g: ,l 1'-lD W.922) 5 
j·.j[; II) 30?\ ''1 ·: IG 3G5) NO .Z56: t-.J:J f0.3se ·, NO IO.JO'I 1-10 10 353) MC t:l3 :S l \'iC ft\.:!tg; 10 000 
t-ID 10.3371 ·'I [ 3551 lift: (0 35il1 i~ Q (0 .356\ NO !G .. 3G ll NO (O _.:J 5~1 1-IC: 10.379 \ h'O (C-359! 200 
NC (Q 3T?'\ j\jiJ ~'\) 335\ NO W.3531 I· JD r.l:l551 NJCG.36'i ' i'!'!J I IJ 3fiJ\ NO ! 8 37'9'• coo r:ucs·. 2.200 
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DIM0209034 

Parameter 

Sample Location 

Sample Identification 

Sample Date 

Percent Moisture (ASTM 02974·87) 
Nitrogen, Ammonia EPA 350.1 

MBAS SM 5540C 
Clllorlde (SM •1500-CI-E) 

Aluminum 
Antimony 
Arsenic 
Barium 
Barvl~um 
Boron 
Cadmium 
Calcium 

Chromium 
Cobalt 
Copper 
Iron 
Lead 
Ma nesiwn 
Man anese 
Mol bdenum 
Nickel 
Potassium 
Selenium 
Silver 

Sodium 
Tha!Uum 
Vanadium 
Zinc 
Mercury 

Gesford 217 Gesford 217 Gesfard 217 

G-7·P9B G-7-P10A G-7-P10B 

5/261201 0 51261201 0 51261201 0 

Units 

% I s.1 I l 9.4 

m lkq 10,400 14.800 13.600 
m. lkq ,\;Q '::1.:~ ·, 

m~lko 27.5 11 .6 12 
mg/kg 427 141 215 
mq/kq 0.57 0.9 0.7 
m lkq 5.8 7_.4 6.8 

0.36 0.44 0.36 
m /kg 5.160 1 060 1.610 
mg.k 12.9 16.4 14.9 
m k 13 12.6 1•2.1 
m lk 12.9 18.1 
m k 21.900 27 200 24,900 

I m I 35.7 12.8 13.6 
molk 4 570 4,630 4,090 
molk 910 804 665 
mqlk ju(•; 

ma/k 20.8 24.2 21.2 
m lkq .30 1.930 1 710 
m ko 
m lk 
m lko 
m k ~I . L . 

m lk 11.9 16.1 15.9 
m /.k_ 57.9 69 .5 70 .1 
m 'kQ •c:i :. J' 

Gesford 217 

G-7-P11A 

512612010 

9.9 
5.5 

14 500 

14.5 
164 
0.71 
7.3 

0.41 
1 770 
16.1 
12.3 
14.5 

28.300 
13.4 

4.620 
978 

25.6 
1.600 

16.9 
70.6 

Table 4.8-1 
Test Pit Sample Results for Soil 

Gesford 2/7H NW Wellsite 

Dimock Township 
Susquehanna County, PA 

Gesford 217 Gasford 217 Gesford 217 Gesford 217 Gesford 217 

G-7-P118 G-7-P11C G-7-P12A G-7-P12B G·7-P13A 

512612010 512612010 5/2612010 512612010 5/2612010 

9.5 I 1o.a I 9.5 I 9.o I 11.2 

13 600 13.600 17 900 13.200 15 300 
''•,j [' (J .3-5 0.64 

19.8 14.5 11.3 15.3 13.6 
126 117 176 125 117 
0.76 0.75 0.78 0.73 0.73 

7.4 7 .8 6.7 6.6 
0.37 0.46 0.47 0.39 0.37 
1.970 2,040 1.630 1.960 917 
14.4 15.7 17.8 14.4 16.2 
11 .9 11 .7 12 12.1 11.2 
17.8 17.4 17 .3 18 .2 15.4 

25.700 27.800 2.5,300 25,500 25,600 
19 13.3 16.6 14.2 18.9 

4.030 4.400 4,370 4,080 4.020 
772 623 1 450 912 820 

22 7 22.8 24.4 23.3 21.8 
1.780 1,720 1 940 1,690 1,500 

15.3 15.8 19 7 14.8 18.2 
67.3 72.2 75.2 65.3 67 

t: ':. 

Gesford 217 

G-7-P13B 

5126/2010 

10.6 

12.000 

16.8 
133 
0.61 
5.5 

0.42 
1 690 
12.9 
11 .3 
15.5 

23,700 
21.6 

3,850 
810 

21 
1,380 

13.3 
72.2 

Gesford 217 

G-7-P14A 

5/2612010 

10.5 
6.9 

15,700 
N0 1 <!, J 

20.8 
157 
0 .89 
7.8 

0 .39 
1.420 
17.7 
13.8 
18.5 

30,200 
27.3 

4,950 
902 

~ '.J j . _.) 

26 7 
1,670 

17.5 
74.1 

Gesford 217 

G·7·P14B 

512612010 

10.3 

13,500 
0.62 
16.9 
134 
0.73 
7.5 
0.57 
1.650 

14 
13.9 
19 

26,200 
25.3 

4 ,140 
1.230 

24 .7 
1,810 

'<!J f:'. 
15.1 
748 

•'-:0 'C 

Gesford 217 

G-7·P15A 

5/26/2010 

9.1 

15,600 

18.6 
183 
0 9 
7.8 
0.4 

2.060 
17 

13 2 
20.3 

30,200 
19.2 

4,910 
1 090 

26 5 
1,690 

0.77 
> _ ; ll' 
· - ._,. 

17.6 
73.7 

Gesford 217 
G-7-P15B 

5126/2010 

10.9 

14.500 

18.5 
145 
0.83 
7.3 

0.56 
1.940 
15.4 
13.5 
19 

28.100 
18 9 

4,460 
1 220 

26.3 
1,680 

0.75 
,_. r :~s 

16.4 
70.2 

:' :C.. .: 

Gesford 217 

G-7-P16A 

5/2612010 

10.1 
5.4 

15.000 

17.5 
170 
0.79 
7.1 

0.58 
1.290 
16.9 
13.1 
18.2 

28,700 
26 7 

26.2 
1,510 

16.7 
73.1 

Gesford2fl 

G-7-P16B 

5126/2010 

10.2 

12.800 

13.6 
145 
0.67 
6.9 
0.46 
1,660 

14 
11.5 
28 

25.000 
17 .5 

4,030 
630 

21.5 
1,420 

,...,_ ~-. ....... 

14.8 
69.5 

SOIL 

Residential Used 

Aquifer MSCs 1 

NS' 
1900 
NS 
NS 

190,000 
27 
12 

8.200 
320 
1900 

38 
NS 

190.000' 
50 

a 100 
150 000 

450 
NS 

2,000 
650 
650 
NS 
26 
84 
NS 
14 

1 SDD 
12,000 

10 
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Parameter 

VOCs B2601 

Acetone 
Benzef1e 

Sample Location 

Sample Identification 

Sample Date 

I Bromodichloromethane 
' Bromoform 
Bromomethane 

Chlorobenzene 
Ch!oroethane 
~hl.oroform 

Chloromethane 
cis-1.2-Dichloroelhene 
cis-1 3-Dichlaropropene 
Dibromochtoromethaoo 
Eth• !benzene 
lsopropy\benzene Cumene 

m&o-Xylene 
Methvlene Chlonde 

n-Proovlbenzene 

o-Xvlene 
I p-lsopropyttoluene 
sec-Butylbenz.ene 
St rena 
Tetrachloroethene 

1 trans--1 2~Dichloroethene 
trans-1.3-Dichloropropene 
Trichloroethane 

I Vinvl chloride 
I X lens T a tan 

Unlls 

Table 4.8-1 
Test Pit Sample Results for Soil 

Gesford 2/7H NW Wellsite 

Dimock Township 
Susquehanna County, PA 

Gesford 217 Gesford 2/7 Gesford 217 Gesford 217 Gesford 217 Gesford 217 Gesford 217 Gesford 217 Gesford 217 Gesford 217 

G-7-P98 G-7-P10A G-7-P108 G-7-P11A G-7-P118 G-7-P11C G-7-P12A G·7-P128 G-7-P13A G-7-P138 
5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/20 "10 5/26/2010 

Gesford 217 

G-7-P14A 

5/26/2010 

'1 , ~ : ::""'. 

Gesford 2/7 

G-7·P148 

5/26/2010 

Gesfard217 
G-7-P15A 

5/26/2010 

: · ·: .;;'i~ .. 

Gesford 217 

G-7-P158 

5/26/2010 

Gesford 217 

G·7-P16A 

5/26/2010 

Gesford2!7 

G-7-P168 

5/26/2010 

SOIL 

Residenlial Used 
Aquirer MSCs 1 

20 
0.08 
0.5 
3.1 
0.7 
8_4 

60 
0,5 
7' 

0.5 
2.3 
61 
10 

400 
u 
290 

3300 
0.5 

150 
0.5 
10 
23 

0.66 

70 
600 

1,000° 
0.5 

25 
950 
290 

1.000' 
NS 

0.5 
100 
NS 
to 

0.66 
0.5 

11 000 
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Sample Location 

Sample Identification 

Sample Date 

Parameter Units 

SVOCs 827() 
1 ,2,4-Trichlorobenzene 

1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
2 4,5-Trlchlorophenol 
2.4.6-Trlchlorophenol 
2,4-Dichloroohenol 
2.4-Dlmelhvl heool 
2,4-Dinitroohenol 
2 4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphlhalene 
2-Chlorophenal 
2-Methvma hthalene 
2-Methvll henol o-Creso 
2-Nitroaoiline 
2-Nitrophenol 

3&4-Meth •lphenol m&p Cresol 
3,3'-DIChlorobenzrdlne 
3-Nitroanillne 
4,6-Dinitro-2-methylphenol 
4-Bromoohen J h.onyl ether 
4-Chloro-3-melhvlphenol 
4-Chloroaniline 
4-Chlorophenylphenyl etner 
4-Nitroaniline 
4-Nitrophenol 

I 

Acenaphthene 
Acenaphth lene 
Anthracene 
Benzo(a anthracene 
Benzo a)pyrene 
Benzo b fluoranthene 
Benza a.h,i)oervlene 
Benza k)fluoranthene 
Benz I _alcohol 
bls 2-Chloroethoxyjmethane 
bis 2-Chloroeth I ether 
bis{2-Chlorolsa~lroovl elher 
bis 2-Ethvlhexyl)ohthalate 
But lbenz I hthalate 
Chrvsene 
Dibenz( a,_h [anthracene 
Dioenzofuran 
Diethylphthalate 
Dimethvlohthalate 
Di-n-but •lohthalate 
Di-n-oct •!phthalate 
Fluoranthene 
Fluorene 

mg/kg 

mCI/kg 
mg/k,q 
mg/kg 
ma/kg 
mgll<g 
mg/kg 
mg/kg 
mglkg 
m /kg 
m kg 

mtfkg 
m ll<a 
rn kg 
m lka 
m k~ 

m /kq 

m kq 
mg/kg 
mglk 
mqlkq 
mq/kg 
mQikq 
mg/kg 

1 maiko 
mg/kq 

I mg/kg 
mg/kg 
mg/kg 
mq/kg 
ma/k,g 
moll<g 
m ko 
m k 
m k 
m /k 
m /k 

mik 
m /k 
mal 
mqlk 
mq/ 
mq/k 
mq!kg 
ma/kq 
mq/k 
ma/kq 

Table 4.8-1 
Test Pit Sample Results for Soil 

Gesford 2/7H NW Wellsite 

Dimock Township 
Susquehanna County, PA 

Gesford 2n Gesford 217 Gesford 217 Gesford 217 Gesford 2!7 Gesford 217 Gesford 217 Gesford 217 Gesford 217 Gesford 217 Gesford 217 Gesford 217 Gesford 217 Gesford 217 Gesford 217 Gesford 217 

G-7-P9B G·7-P10A G·7·P108 G·7-P11A G·7-P11B G-7-P11C G-7-P12A G-7-P128 G-7-P13A G-7-P138 G-7-P14A G-7-P14B G-7-P15A G-7-P158 G-7-P16A G-7-P16B 

5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 5/26/2010 

NO (0.363: •·c •:: 352• 

c::o ··~ . 15.?.i 

··r ''; 3~' .._. ,: :.:;:: or. 

SOIL 

Residential Used 
Aquifer MSCs1 

27 
60 
61 
10 

2 300 
11 

73 
7.3 
0.21 
3.7 

6 2.00 
4.4 
600 
180 
11 
29 
187 

8.3 
1.1 

0.37 
NS 
37 

0.42 
NS 
3.3 

2,700 
2.500 
350 
5.7 

0.57 
5.7 
180 
57 

1 800 
11 

0.015 
30 

130 
3.000 
230 
0.57 
95 

2900 
NS 

1500 
10000 
3 200 
3,000 
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Sample Location 

Somple ldenllncatlon 

Sample Date 

Parameter Units 

sv.&cs (8270! 
Hexachloro-1 ,3-butadiene m kg 
Hexach!orobenzene m 
He""chlorocyclopenta<lieno m /k 
Hex.ach~roelt)ane 

lndeno{1.2,3-cd)pyrene m 
lsophorone m k 
Naohlhalene m 
Nitrobenzene m k 
N-Nitroso-di-n-croovl.amlne 
N-NI~osodiphenylamine "' k 

I PentaChlorophenol 
Phenanthrene rn k 
Phenn1 m /kg 
Pvrene ma/~Q 

Notes: 
All resulls In milligr-am per kilogram (mgtkg) unless c 
1 

::: Medium-Specific Cancerura!lans (MSE:s) were € 

Appendix A. Table 3 and Table 4 of 25 PA Code 
~ ND (0 '1 0) = Para mater not detecled at the detec 
1:oNo Stsm.dard 
"=as Chromium Ill. 

~==as cls·1. 2- Oichloroethlene 
0=as Total xylenes. 
7 '=as P·Cresol 
c::~:~i=}=RE.!sult exceeds SHS Residential, Used 

I 

Gesford217 ..,.,.,I'"""'"' G·7-P9B G-7-PIOA G-7·P10B 

5126/2010 5/26/2010 5/26/2010 

1\,0 'C.33~-f f'.D ~o-~ s:: r10'C .3S5 
~~o I'C'.361'· i'tt' 10.55 i "CIO .Jo~l 
ll/13(:)3.,\~) Nr :C.S57'"~ ~':li~.:Jli5 : 

N-!C.35'2i NU1~.3o ·, i'ICi~ - '353! 

-~ f).Je~l :i;Jf,1.3:. ·1 IC: IG.J55l 
NC1 (0.&i ,VCI ~!} 1 r·,J (0.~3~) 
rl [l 'C Je2· ~c~G.l571 •' L'"(035-3l 
NO f .. Je"i?. "4DIG.35-I 1'10~:.,-~\ 

~DJu.;n:.i '-11110.33 ,_ l'llfJ 'IJ.JSSt 
NO ~J.J3~'! • 0 ~~.::;.5 71 "'~"" .·o ..... oa) 
NO 1 C: . ;05 ~ .>..:r, '';.t.,~i .... c;:1 . ?"'~~ 

NDfQ.302· NilfC :or· ND[0.3S<!l 
I' I (•j ,";521 DIC~·3 1 rmr .3€S J 
; .. c (C.:3~1 N-:tU.-3.5. ' :-,·~ (J.J'03) 

Gosford 2f7 G-Gsford21l 

G·7-P11A G-7·PnB 

5/26/2010 5126/2010 

N :l fo)~· V.IDf0.35-5-
~:l t·lJ,B-, 1':010_.33-~l 

;.-!:' ' ~.3~1l t-t!)IC .$5-3' 
~iD '03-S ' i riD 10.3S~ : 

~;C.3Cil "':.- ,.,_ 35ai 
"IOIJ.Jsn ,oft) 10.368] 
1\!Df\:.:).C:.P "'QI•J.'1a-O.~ 
i'l:J{ ~·~;-·. {~:J ':1 .. 3'3:-~ 

, 'L)IJ33") •olD N Js:.: 
Mta:0~3- 1 j\I:::Jfi1_::;a,l} . 
;" :> r:.e~s· MviC.9151 
I'll. r;. ~sn ~ID !0.3';01 
N:i 10 3Sil ,.u i~.3 ~'i 1 

:'\3:; 1!),30.-1 ~1('.3s=.} 

Table 4.8-1 
Test Pi.t Sample Results for Soil 

Gesford 2/7H NW Wellslte 

Dimock Township 
Susquehanna County, PA 

Gosford 217 Gesford 217 Gosford 217 1 Gosford 217 

G-7-P11C G-7·P12A G·7-P12B G-7-P13A 

5/26/2010 5/28/2010 5/2612010 5126/2010 

NG 'C . :-~71' i\10 ~0.3S8: .1:J ('J J0-7' NC: '~ .33-!' 
Nt' iO.J71' 0.:0 C3~' !'I· lQ.3fu -~ I'~'C . .>.;.t.t' 
~10·~~""'1'- ~·o !C .~5S' -.c •c .. 36r N:t(C.3~i 

:-efo.J:-1• NC! :V.J5~ ~ ·•IO 'C.J5o roter · :, . ~'}:l 

N:J (•J.::l;1 NO('J.JSil . '\I:J f\:.35-n r·-DIG.33:lj 
"~=- •a.J71 r-:CI [0.3SB' '·lG 10 :l3-- N:J iC . .. oa~ 

NO 10 371 ~ NC 10.308! \1- . (G.35Jl NOI0~1 

ro.JDIJ.:Ji 1 NC {0 36.3~ f'IJDC0.3::l ,. '·11.:· /G.:l&' l 
911: 1 (C< .~- '1 N.:" !Dc2~<!~ N :i!IJ.35':"'" ~!\:'(()%41 
i'-O!~. J7'! ~w o. ~l81 NO ro.3 ; 7; 1'-J.J {G 364' 
ND{~ . .;~,!j\ •'l,i~{O.~;! ·. ~ NDI~.~~, r;:· rC.9i'"l 
' lc; co.:w·• NO fJ, ;lO~.'i NCfC .• 3:t NiJ[~-~~1 
~":J !u.37'1 J"' .l f~.J&a'! NO f0.357 NC:13.:li>·l 
ND(:l. :r"·i ~ 1'-!C 10-30<!1 ;-.j J ro.a;-~ t,r:>rG.36&l \ 

li 
Gosford 217 1 Gesford 217 Gesford 217 Gosford 117 

G-7-P13B !' G-7-P14A G-7-P14B G-7-P15A 

512612010 5126120 10 5/26/2010 5126/2010 

NC tO.ZCJ.l '<iJ ~~-3-S3 : t J.'1f.?\ N-IO:la2 ' 
<r It Ja-" 1\.Jt..>f"J .~\ 1\l:! !3.::.5'3) r{':' () 3E.l' 

NG Cu.33oll N:J n~3e::· N)IO.:l<~· r'G'J .:!'l?.\ 
:401:~1\ •• c 1).3~3: Mf:l ro.JcJ\ ":C ' ... 3S?• 
!l.w to ·s,J NO 1C.lS3, ~G l0.353~ .'fo r~.-·32! 
OlD 10.384\ N IC.J83' ?1C tfl.3£.::r ~ 2' Cf!382l 

"'DI0.3S<~I NJ 10 .. .'~) ~.om.'3.53l NO~ . 3'3~ 

>-I D I!!.lS-41 tio r'J.JeJ• t-f:i !0 3'-t31 Njrr;.3s-:: 
ND l~.3Ert ' ~~o r ~.s.:J ·'~0 'C.15-Jl ..U() '~.,;52~ 
N~i0.36~·~ ~i'- 10.363. 1- ~~~;3 ::t~.3G2.i 
f\rGl0. ~1Vl "';) '0.&01 I iJ ~.0 E':j~+ "-. :J f.;i ,9V5r 
t 1D :Li 3U ~~ NOitl.:laal NO [J.3~31 rO("; .:iS~ : 

•rol035oi ..,0 (j.;:lij.JJ f'hJ ('J .303i NC '0..352 
1\J C' W. 'lSJ~ i'-!' (C J.€~ ~ t :. ra.J;;;r ~:c-r :: 1.52l 

Gesford 217 Gaslord 2fl 

G-7-P15B G-7-P16A 

5/26/2010 5126/2010 

NO 1 J .:.7ill NDI ':\.38-
ND !C.37~\ i\1!: r~ 3a.1) 
:\iD :D.37V". N::IIO.JoCr 
fi:J fil.370 . H.:!.-.3o/J \ 
NO 10.3111i NC> 0 . .:6\J" 
olD 103r;)l Nl: C03-l0 
N ,;.3701 1'\fQt .3&\1 
1'1.21 ({1 ,37"1' N'l CC.:lS~I 
'i~ l 0-.3TC~ " r::J.m 
NO i0.'37C', N~1~3W 
,-,IC~ I \;. ~·~3 J r.r:,r~.BUU1 

"'O IIJ.3rr rro r~l.~su 
/liD 10 ~701 I\ID fO :.=01 
NC1 :0.371)1 i·'C'J38o;l f 

Gosrord 217 

G-7-P16B 

5/26/2010 

'4-Jr'0~3'2'~ 

N0'~.3f:ill 
, ..; ~;;...332• 
['!i) ((1,;!3'2] 

NC' fC.J0·2~ 

••10 10 392~ 

~o rc ~s:1 
NC f0 ~9~ 1 

N:C (0 302: 
~·;;J 10.352: 
.l :i l~.S07) 
"~10(0.~~·.2, 

N1l (0 .~~ ! 
•·ca( r) .3'52) 

SOIL 

Realdentiill Usad 

Aquifer MSCs" 

10 
0.98 

91 
0.56 

10 
25 
7.3 

0.0094 
20 

10.000 
200 

2,200 
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DIM0209034 

Parameter 

Sample Loation 

Sample Identification 

Sample Date 

Percent Moisture (ASTM 02974-87) 

Ethylene Glycol (8015)_ 
Metals Analyses (6Q10E1) 
Lead 
VOCs(826Q 
Benzene 
1,2-Dibromoethane EDB) 
1 ,2-Dichloroethane 
Ethyl benzene 
lsopropvlbenzene (Cumene 
Methv1-tert-butvl ether 
Naphthalene 
Toluene 
1,2.4-Trimelhylbenzene 
1 ,3,5-Trimethylbenzene 
Xylene (Total 
S VOC.s (8270-SIM 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
B enzo( q, h, i )oervten e 
Chrysene 
Fluorene 
lndeno(1 ,2.3-cd)pyrene 
Phenanthrene 
Pvrene 

Notes: 

Teel6 Teel6 

TEEL-6-P1A TEEL-6-P1B 

5/27/2010 5/27/2010 

Units 

I % I 8.o I 2o_3 

I mg/kg I ""'=' t IC.0'2 I i~D uo.c; 

mQ/kQ 119 98.9 

mglkg ;\i::C (C.OCoJ 
mg/kg 

maiko 

maiko 
mg/kg 
mg/kg 

mq/kg 
mq/kq 

mg/kg 
mg/kg NCO :.iC .' ·:·. 

mq/kg 
mglkg 
mg/kg 
mg/kg 

molko 
mg/kc 1~0 In CO!l31 

All results in milligram per kilogram (mg/kg) unless otherwise stated. 

Teel6 

TEEL·6-P1C 

5/27/2010 

11.9 I 

95.6 

Teel6 

TEEL-6·P1D 

5/27/2010 

8.6 

106 

Table 4.12-1 
Test Pit Analytical Results for Soil 

Teel 6 Wellsite 

Dimock Township, Susquehanna County, PA 

Teel6 Teel6 Teel6 Teel6 

TEEL-6-P2A TEEL-6-P2B TEEL-6-P2C TEEL-6-P3A 

5/27/2010 5/27/2010 5/27/2010 5/27/2010 

s .3 I 7.3 I 7.6 I 6.5 I 
,,,:. <1o . .:>: I ;.•J • > ·: . I NG( 1 ::ll) 1 ~.: ·1:.ui 1 

35.9 39.5 99.8 122 

1 =Medium-Specific Concentrations (MSCs) were established from the Residential, Used Aquifer with TDS < 2500 MSCs Soil to Groundwater Numeric Values listed in 
Appendix A, Table 3 and Table 4 of 25 PA Code Section 250. Administration of the Land Recycling Act (Act 2) regulations. 

2= ,,•·: I,J.OC"c: = Parameter not detected at the detection limit specified in parentheses. 

'=No Standard 
~=Result exceeds SHS Residential , Used Aquifer MSC 

Teel6 

TEEL·6·P3B 

5/27/2010 

6.0 
i'-!2- { ·; ij . C~ ~· 

127 

Teel6 Teel6 

TEEL·6·P3C TEEL·6-P4A 

5/27/2010 5/27/2010 

I 7.4 I 9.4 l1 

125 442 

'-C.' :~.1)[\7'! 

Teel6 

TEEL·6-P4B 

5/27/2010 

9.7 

190 

Teel6 

TEEL-6-P4C 

5/27/2010 

I s.2 I 
I ~.::- '1;i.O) I 

211 

NL! f~ .0059) 

:·:c (o.uoes·J 

ND(0.!'-D53) 

SOIL 

Residential Used 

Aquifer MSCs 1 

Ns• 
1,400 

450 

0.5 
0.005 

0.5 
70 
600 

25 
100 
8.4 
2.3 

1,000 

350 

0.6 

180 
230 

3,000 

10,000 
2200 
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Table 4.12-2 
Analytical Results for Water 

Teel 6 Wellsite 

Dimock Township 
Susquehanna County, PA 

Surface Water Quality Criteria 1 

Sample Location Tee/6 Tee/6 Fish and Aquatic Fish and Aquatic 
Sample Identification Teei-6-UP Teei-6-DN Life Criteria - Life Criteria -

Sample Date 5/26/2010 5/26/2010 Chronic Acute 

Parameter Units 
Generel Cnemrsw (8015) 
Ethylene Glycol I mg/L 1--i[; .--; ~!.!)) , ••• ::, (10 .01 NS NS 
V0Cs(8280} 
Benzene ug/L •·· u ' 1 .o·' r-ID (1 (') 130 640 
Ethyl benzene ug/L ;-.jc ' · t . v ~ j\ l[; 11 .0l 580 I 2,900 
lsopropylbenzene (Cumene) ug/L .. ic :· ·;.o~ ND l'iJ:;) NS0 NS 
MethyHert-butvl ether ug/L n)U ~ i .C.<: J'![' 11.0) NS NS 
Naphthalene ug/L •\ IC. ; :;: C) f·.J [; (2 .Ql 43 140 
Toluene ug/L :\!['. { "!.0) ND ~· · ! . (' 330 1,700 
1,2,4-Trimethylbenzene ug/L :-\10 ;··i. Ol :'-!C {'i .O) NS NS 
1 ,3,5-Trimethylbenzene ug/L •'-IU c·i 8) ;.,ID !1 .0\ NS NS 

Notes: 
1= Values from 25 Pa Code Chapter 93.8, Table 5; values assume a pH of 6.5 SU and hardness of 100 mg/L, where applicable. 
2= ;·JO ('i 0) = Parameter not detected at the detection limit specified in parentheses. 

DIM0209034 

Human Health 

Criteria 

NS 

1.2 
530 
NS 
NS 
NS 

1,300 
NS 
NS 

Page 1 of1 
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Sample Location 
Sample Identif ication 

Sample Date 
Parameter 
General Ci1enlr8try Analyses 

I Percent Moisture (ASTM D2974-87) 
Nitrogen, Ammonia (EPA 350.1) 
Chloride (SM 4500-CI-E) 
Surfactants (MBAS, SM 5540C) 
Ethylene Glycol (8015) 
Metals Analyses (60108/1471) 
Aluminum 
Antimony 
Arsenic 
Barium 
Bervlllum 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Maqnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadl'um 
Zinc 
Mercury 
VOC Ana(yses (8260) 
1,1, 1-Trichloroethane 
1,1,2 2-Tetrachloroethane 
1 .. 1 2-Trichloroethane 
1, 1-Dichloroethane 
1. 1-Dichloroethene 
1 2.4-Trlmethylbenzene 
1 ,2-Dichlorobenzene 
1, 2-Dichloroelhane 
1 ,2-Dichloroethene (Total) 
1.2-Dichloropropane 
1.3.5-Trimettwlbenzene 
1 .3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Butanone (MEKl 
2-Hexanone 
4-Methvl-2-oentanone (MIBKl 

DIM0209034 

Table 4.13-1 
Borehole Analytical Results for Soil 

Tee\ 7 Wellsite 

Units 

% 
mg/kg 

mg/L 
mg!L 
mg/kg 

mg/kg 
mo/ka 
maiko 
maiko 
maiko 
maiko 
mqikq 
mqikq 

maiko I 

mq/kQ I 
mqf,kq I 
mQ/kq I 
mq/kg 
mg/kg 
mQtkQ 
mQfkQ 
mg/kg I 
mg/kg I 

mg/kg 
mglka 
mg/kg I 
mg/kg1 
mQ/kg I 

mg/kg I 

mg/kg· I 

mg/kg 
mg/kq 
mglkp 
mglkg 
mo/kg 
mo/ka 
ma/ka 
maiko 
ma/kg 
maiko 
maiko 
maiko 
maiko 
maiko 
maiko 
maiko 

Dimock, Township 
Susquehana County, PA 

TEEL 7 
TEEL-7-81 
5/25/2010 

7.4 
12.1 

~·Q t~.:rf 
·'~~ · . .-:c 
:·~i 2. :1 ~ ' :) 

11,500 
-,jQ((}:!('l 

7.8 
85.9 
0.58 
6.7 

0.37 
1,400 

13.1 
10.8 
11 .9 

23,600 
5.6 

4,260 
995 

·~D ~, 
20 

1,460 I 

CJ t•J 23"• 
0.79 

"013~, ;: 

::: ~ ~ 2 .) 

12.9 
52.1 

: r;; _\ 

•:: !~ (IQSf"; 

.-.'.C \ ~ :~l OGB~ 

:· ·c -· ~ 'Xr55l 
•.. ::; l(.ootf> l 
•" !) ( 0.0~15;}) 

~. - fO!IO& ' 
· ~c :·c 0C;3~; ! 

hl!J f::!.OD6S' 
; .~r ~ ( .j ::: ·· 30~ 

1 ·c r .. ~ ~c<-;D '. 
!C fO o:lSE 
~ [, o(l ::l0b81 

LL 10 OO<;S.) 
; .i :_; " '!.0 ~ 30) 
,.,;;, 10 ~· ·t 3l; l 

r_, rt . lJ ~lS; 

TEEL 7 
TEEL-7-82 
5/25/2010 

10.5 
"'5!1 

~~ ~ ~~ 0} 
··:. ~:::-o 
~r- ~ ... :.. ~~ ~ 

8,990 
··-!::.:1 f Q . 32 ~ 

11 .8 
79.2 
0.4 
5.4 

0.25 
1,520 
10.5 

9 
17.2 

1 9.21JO 
6.8 

3,450 
919 

'l C• '1 ::-: 
15.7 
1,120 
0.32 
0.72 

'(/:!'!!) 
ol!.jf ' 3J 

10.4 
45.1 

i f) (':' 1 I 

j :0 !·:..2-J4 -TI 
'•!:': (:J ()(> : 7\ 

0 ~oc ·:t., \ 

r'DI~~"'\ 
,."" ;c C.C·"·' l 
1!)'0.~~1 

.. r: to.J~.:.i 7: 

>.. ; :-~ -·c. DC:t- ;') 
i~ ~ o (C =•0';2.) - o.OC'J7 -;.) co 11')<.() 

.·::- ~c JO I~7~ 
:· :.-. r ~~ :;cc:) 

.i~, ! •.; C8S3 \ 
·.;:-: (C: ;JDS3 ~ 
- ~.=: ~ -J .0 080) 

SOIL 
Residential Used Aquifer 

MSCs2 

NS3 

1,900 

NS 
NS 

1,400 

190.000 
27 
12 

8,200 
320 

1,900 
38 
NS 

190,000" 
50 

B 100 
150,000 

450 
NS 

2.000 
650 
650 
NS 
26 
84 
NS 
14 

1.500 
12,000 

10 

20 
0.08 
0.5 
3.1 
0.7 
8.4 
60 
0.5 
76 

0.5 
2.3 
61 
10 

400 
1.1 
290 

P.., !J"' 1 or 3 
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Sample Location 
Sample Identification 

Sample Date 
Parameter 
VOC Arra/y_ses (B260J 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Ca.rbon disulfide 
Carbon tetrachionde 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1 ,2-Dichloroethene 
cis-1 ,3-Dichloropropene 
Dibromochloromethane 
Ethytbenzene 
lsopropylbenzene (Cwuene) 

m&p-Xylene 
Methylene Chloride 
Methyl-tert-butyl ether 
Naphthalene 
n-Butytbenzene 
n-Propvlbenzene 

o-Xvlene 
p-lsopropyltoluene 
sec-Butvlbenzene 
Styrene 
Tetrachloroethene 
Toluene 
TOTAL BTEX 
trans-1 ,2-Dichloroethene 
trans-1.3-Dichloroorooene 
Trichloroethene 
Vinyl chloride 
Xylene (Total) 
svoe Anatvses 18.270) 
1 ,2,4-Trlchiorobenzene 
1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 A-Dichlorobenzene 
2,4,5-Trichlorophenol 
2 4,6-l'richloropheflol• 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2.4-Dinitrophenol 

12,4-Dinitrotoluene 
2,6-Dtnftrotoluene 

I 2-Chloronaphthalene 
2-Chlorophelilol 
2-Methyjnaphthalene 
2-Methylphenol o-Cresol) 
2-Nitroanlline 
2-Nitroohenol 
3&4-Methylphenol(m&p Cresol) 

' 3,3'-Dichlorobenzidlne 

DIM0209034 

Table 4.13-1 
Borehole Analytical Results for Soil 

Teel7 Wellsite 

Units 

ma/ka 
maika 
ma!ka 
maikq 
maiko 
ma/ka 
maiko 
ma/kq 
ma/kq 
mq/kg 
mq/ka 
mQ/kg 
mg/kg 
mQJkg 
mg/kg 
mg/kg 
mg/kj:j 
mg/kg 
mgikg 
maika 
maiko 
ma!ka 
mg/kg 
mg/kg 
mg!kg 
mg/kg 
m9ikg 
mg/kg 
mgikg I' 
ma/kg 
ma/ka I 

maiko ~ 
ma/ka I, 
maiko I 

mc/ka 
maiko 
ma/ka 
ma/ka 
maiko 
maiko 
ma/ka 
ma/k<:J 
mq/ko 
m<:J/ko 
ma/k<:J 
maik<:J 
maiko 
mo/ko 
mg/kg 
mq/kq 
mo/ka 

mo/ka 
mo/kg 

Dimock. Township 
Susquehana County, PA 

TEEL 7 
TEEL-7-81 
5/25/2010 

0.0356 
·~ ;: u:1-s:.:: 

' :! fC.:-:)r.S 
';V • Cj ~~OJ. 

,\
1:0 '0 j~S~ 

\ .. :..:::..~o~ · 
; ) f.(\~~.(: 

'o,~ Ct I -~ .~ : ~_:[![, 0 

:\ ·~.· ' ~- =· ~~~3P.' 
~, ! ~ 'C: .:-;:;3-S I 

..... IQ.X\e,£: 
! ,I 'J · r .. ·.Y~. ::s 
:·:o (~ .. ~Jo.:;:: · 

:.~: rc :~r.~;~ j 

·;::· rc. 88:~81 
.::-; rc .. JJ.S[.; 

N:. {(;,:)13<:: 
: -..I ;_ > :c ~ ~1:16 & I 

~ ·.\~ (.} J[1;J[. : 

~ f(!JJ ,);"~ 

~-~~- '".::0":'\f 
t') ,·::: . cr.c;r.~ , 

':e, .-.. ~· ·J ,J53' 
··::·:c. ')) '3 ~- . 
• .- ,.~ 1\ - .=-1' 

1 I L. .,.. !I.E-~-

: :~. {·('·5·~ ~ 

~( 'C :J:{>-~' 
.. ~ :o )0~· ~·~ 

,,·:· ~~ :;~c·S" 
!" L : c.c: :~J 6t'· 

:·. :;:: (C· ~OOf~ E'-

,!:-: I(! Y'.S~ 
.;:· ~ ~ :·•3e 

:<:>I l:·.1:·, 

-·c ~; -··-: :=:rr: .,.. ._ ._ 

- ,. _:-~r- · -
~:_ tO.':£\ 
,:tJ t(\ 8S : 
y~ r:i 3:) ~ 1 

-_;:; rc.:>2s · 
·,;:: ~ ~: :;_:::·· 
·= ~~~~!:- 1 

' ·1 ... ) · : ,5 3_~ ) 

: ;-·. !r: 2.:.~ ~ 

·:-: 'J ~5~~ 

,,.... r: ::::~' 
~= ·t: ~ ;.~ 

I L~ !G~ 3;,;S'. 

c 11: :o-£ - 1 
: ~: ':·.25:21 

: ~~. tc -··;n 
~ · r : 5S' -

TEEL 7 
TEEL-7-82 
5/25/2010 

0.0417 
-:: ' : ~14 
_, IQ.•)~i -;-

r · J_, ] .~i t::; ~ ..... : - ~<7: 
·'u :: . ·;;.=· ~i -;;) 

·'S : c- _ r~ :. ~:· ' 

: ' L O;,. ; ; 
--~ ·~ocu:~ 

~f~-~L.-' 

,. ~< .}C)<7: 
- (~ _ }.-;.::-, -

· i t"'>~" :~ c·>··· : 
' ': ((: ():~ 4.' 

• .• f( IY.:l il 
::: (!:J·.i ! ': 

.. :-) '~ .GJS:· ·,. 

I I .~ · <~ ·:.:n:~t:- ~ 

'[! tC.JC.L~. \ 
--['l:l.JC.t'' 

; :~ ;:'\.~.:· ~ ~ 

'C'- (C: ::. ::,:.:{, 

'.!:-: f .':.~(r·. ~ :·, 

- ~ I~ J '=· ~~ ~: : 

·. :, :J;;;i7' 

·· co·:; .:. ! 

- ~c. co !~· .. -; 
-. S.OCtt'j, 

·t~ ·c..c«:s\ri 
.:[:(CJ. C..:-Ir·; 

... :··· · ~ JGi · ·. 
~ ... .' : :~t[ • .:l i ~ 

.: · iC: 0;>: ~1 

.:. -~ ) l~ 

- ., EO& I 
::; : ~: :3 ce. ~ 

'_ · :o. ~ss ·~ 

.:J rr..:>S8' 
•:: ;r. s·,··c. ' ·- c 3; &) 

·.L. r:.3e.S' 
C· 1C 3ii8) 
!:. ·~ S20 
1..: ,.c 3Sa '· 
- ·c ::_o 

1:';tt.38~ 

' - 'C' .. ~se · .. 
:.. 'C 3ES\ 

- i2 ,)5f.• 
· :-. rO.S2C: 
~ · ~ s:s .. 

rC) fC -/2::=.:. 
\ C. rc :s.: :· 

SOIL 
Residential Used Aquifer 

MSCs' 

3,300 
0.5 
8 
8 
1 

1'50 
0.5 
10 
23 
8 
3 
7 

0.66 
8 

70 
600 

1 ,ooo• 
0.5 
2 
25 

950 
290 

1,0006 

NS 
350 
24 
0.5 
100 
NS 
10 

0.66 
0.5 
0.2 

1,000 

27 
60 
61 
10 

2.300 
11 
2 

73 
7.3 
0.21 
3.7 

6,200 
4.4 
600 
180 
11 
29 
187 

8.3 
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Table 4.13-1 
Borehole Analytical Results for Soil 

Teel 7 Wellsite 

Dimock, Township 
Susquehana County, PA 

SOIL 
Sample Location TEEL 7 TEEL 7 Residential Used Aquifer 

Sample Identification TEEL-7-81 TEEL-7-82 MSCs2 

Sample Date 5/25/2010 5/25/2010 
Parameter Units 
SVGlti: A-nalvtes (8270) 
3-Nitroaniline mg/kg :~ :. . -~ s~! . ·;:: '·~ -~· :c . 1.1 
4,6-Dinltro-2-methylphenol mg/kg f:J n&: • ;: ' :.~·4: : ~ 0.37 
4-Bromophenylphenyl etl1er mg/k.g .'I!D ICi.'>'::;,J' c (~ .:~!' NS 
<1-Chloro-3-metl:lylphenol mg/kg NC•':l.2a'!' c ~ )[L 37 
4-Chloroaniline mg/kg ,,!:' '0.~'5: 1 '':{' :.cl? 0.42 
4·Chlorophen~phenyl ether mg/kCJ "'? ro. ':ci. l - ICJE NS 
4-NilroaniJine mg/kg 1;: c:,.li'-- : ~~~ 2~t! 3.3 
4-Nitroohenol mgfkg r - -. '0435:.:.: 1( .-!J_,1-iie\ 6 
Acenaphthene mg/kg c ·u 3~;· . 1~ ''~~ 0t: : 2,700 
Acenaphthylene mgfk.g •' C.: ·: SOG; ! :- :c; 2:?=~~: 2,500 
Anthracene mgfkg ,._ 10 ~=~ ) -- r: JE?' 350 --
Benzo(a)anthracene mgfkg ; : ~ 1 { : . 2 58 ~ -,- ,,_ . ..... .;;,..) 5.7 
BenzQla )pyrene mgfkg !··.;:: · G 352 ·. ~- :~· - T .~i~ fJ \ 0.57 
Benzo(b)fluoranthene mg/kg : .. :;:. ~o 35~: ) -~ D w .:-)6[:1 5.7 
Benzo(g,h.i)perylene mqfkg i ~ ~~ 10 259 ~ i\' :='· ~C'2:~.:~~ ~ ·tao 
Benzo(k lfiuoranthene mg/kg J :~: : :-.::.o ~ :. >1;::'1 ' 'J .~'S ~' 57 
'Benzyl_ alcohol mg/kg .: ~.~c. I C: _33S'~ r li .33J \ 1.800 
bis(2-Chloroethoxy)methane mg/kg •. ;) 1 :! . 3~- 7- · '-[• !C.::i <:B 11 
bls(2-Chloroethy1) ether mg/kg ;,•·_; :~i 35~- l ;_·· l ~J.::~J b~ 0.015 
bis(2-Chloroisopropyl) ether mg/kg ''T ' W.35Sl ·v:: :o .:.>3t\l 30 
bis(2-Ethvlhexyl)phthalate mg/kg ·~1')10. 3;2!;, l\:1-:; rc, J':.~:n 130 
BuMbenzvlphl_halale mg/kg ,-;D 1:• 2291 ~( IC.2.)l,) 3,000 
Chrvsene mg/kg ND ro 3591 .C' (ij_ .]3 ~ 1 230 
Oibenz( a.h)anthracene mgfk.g ;\!_;J I 'J ,359; ·- f'j :::ce\ 0.57 
Oibenzofuran mo/kg :\r:: : :::.359 , -•. ':: . J ·S ~~- ' 95 
Diethy1phthalale mg/kg f ·! ~) w :.5~! \ .... r ~: ~ '-~ .J:-3c 1 2900 
Dimethylphlhalate mg/kg . ~h.:: ··2 .S5t.: l -~ ·~ - :if.::\ 1 NS 
01-n-butylphthalale mg/kg ;., [) •::J.35Sl ~ - : ~·- iC.;)'3S 1,500 
01-n-octylphthalate. mglkg :- :: !(.t .35~~ ) . .._ ~~ fO J·~D J 8,800 
'Fluoranthene mg/~g ~•c. :..35£1 ( fj 3:::)-j ) 3.200 
Fluorene mg/ka r~C· ' J &l-91 ·, ;_": ~(] J!jtj ) 3,000 
Hexachloro-1.3-butadiene rQQikg • 1U :o .:.:)9) · - ' ~; :c1 ::, 0:: ·~ 10 
H exachlorobenzene r1J9Lkg ~~:! i ..J . 3 .'5S ~ \:...-: ;;:-: J:)C ~ 0.96 
iHexachJorocy_clopentadiene m_g/ka ND C~ . 25S' .-., !C· i'~i 25? l 91 
Hexachloroethane mg/kg N;j n .: 5,· ! :·!;:) (,) JEG 0.56 
lndeno(1 ,2,3-cd)pyrene mQ/kg l\.ID C0.35S' ;'-~0 <· 332\ 5.7 
lsophorone mg/kg •!Ci0,35t ' " >C :'~2 ~ 10 
Naphthalene mg/kg ·,!:: ;;: .. 359) ·'C (0 3'32: ~ 25 
Nitrobenzene mg/kg •'tC r:• :; 5~ 1 .: ::- I:1 .:0SG ) 7.3 
N-Nitroso-di-n-p ropylamine mg/kg !~- •J .:;s·; , :-:::: (8.2Ci2~ 0.0094 
N-Nilrosodiphenylamine mg/kg ·::! -C.-3% ) . =~·· i J .. ~; sc·) 20 
Pentachlorophen-ol rrigfkg :dj 10 897' ) :-.:: r; .s2o·, 5 
Phenanthrene mg/kg ,•fs 11 '3 5E' ':c: [:~. 362: 10,000 
Phenol mgfkg '[: ·:: . ~5 S' " ·:o (G.26C;) 200 
Pyrene mg/kg -· 1L· ~c ~~~s --\_[.' 10.3&3 I 2,200 

Notes: 
2= i'· !D (3 0) = Parameter not detected at the detection limit specified in parentheses. 
1 =Medium-Specific Concentrations (MSCs) were established from the Residential , Used Aquifer with TDS < 2500 MSCs 

Soil to Groundwater Numeric Values listed In Appendix A , Table 3 and Table 4 of 25 PA Code Section 250 
, Administration of the Land Recycling Act (Act 2) regulations. 

3=No Standard 
4 =as Chromium Ill. 
5=as cis-1 , 2 - Dichloroethlene 

P,.oo3o13 
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Sample Identification 

Sample Location 

Sample Date 
Parameter Units 
GitJtlltW (]/!Q(Ir!Siljl 

pH (SM 4500-H+Bl pH units 

TPH (C06-C10) (GRO, EPA 80158 Mod) I ug/l 
Diesel Components (ORO, EPA 8015B Mod) mg/L 
Total Petroleum Hydrocar~pns (EPA 1664A) II mg/L 
Acidity (SM 231GB) mg/L 
Alkalintty SM 23208) mg/L 

Ammonia (EPA 350:1) mg/L 
Total Disso\veo Solids (SM 2540C) mg/L 

Chloride SM ·1500-Cl-E m!lll 
Mlifa!.~ 60l0rt'41D> 
Aluminum, Tolat uqn.. 

Antimonv. Total uo/L 
Arsenlc, Total ug/L 
Barium. Total uo/L 
Beryllium, Total uall 
Boron. Total ugn.. 
Cadmium, Total up/L 
Calcium, Total uon.. 
Chrom"1um Total Uall-
Cabal!, Total uon.. 
Copper. Total uoiL 

Iron . Total uoll 
Lead , Tota uoll 
Maanesjum Total ugJL 
Manaanese. Total uo/L 
Mol bdenum. Total uo/L 
Nickel. Total ug/L 
Potassium, Total UQ/l 
Selenium. Total ugll 
Silver. Total Ugll 
Sodium. Total ua/1.. 
Tha!flum, Total UjJ/l 
Vanadium. Total uall. 
Zone, Total UQ/L 

M~rcurv , Total ugll 
<\lh .D/$(pti! ... ,.,VJ 
Aluminum. Dissolved ugiL 
Anlimonv. Dissolved uall 
Arsonoc. Dissolved ugil 
Banum. Dissolved uo/L 
Berv!lium. Dissolved uall 
Boron. D1ssolved U0/1. 

CadmJum, Dissolved ug/l 
Calctum. Dissolved uoll 
Chromium Dissolved uo/L 
Cobalt. Dissolved uQ!L 
Cooner Dissolved ua/L 
Iron . Dissolved uoll 
Lead. Dissolved ua/L 
Mnqnosium Olss_olved UQIL 
Manoanese, Dissolved uofl 
Molvbdenum. Dissolved un/L 
Nickel, Dissolved uall. 
Potassium, DiSSOlved UIJ/l 
Selenium Drssolved UOJL 
Silver. Dissolved uo/L 
Sodlum Dissolved uall.. 
TMffium, Dissolved ugJl.. 

Vanadium, Dissolved uoll. 
Zinc, Dissolved uon.. 
Mercurv. Dissolved uo/L 

DIM0209034 

Table 4.13-2 
Analytical Results for Surface Water Samples 

Teet 7 Wellstte 

Dimock Township, Susquehanna County, PA 

TEEL #5 c TEEL #7 A TEEL 117 8 TEEL #7 c 

Upgradlent Watland Wetland Downgradlent 

1219/2009 1219/2009 12/9/2009 12/9/2009 

7.2 6.6 4.9 72 
11 .. :~~/ t ,•~ · ~ ~ :- -lr :2.:){; 1 :.t:~~ 

~"-.J r: _- •C" <. -.. I '·'- -: 
•t: ' a; "' - •. ~ I - " .: ( . ,~· 

r.C 
" 0 

. ;)t c.~: :, . ~Or c 

24.0 30.0 v c 0• 26 .0 
,, .J t: ~·J 0.19 :t!~ :1 "'~ ' J. :.'C !~ 

56.0 82_0 32.0 66.0 
12."1 12.7 14."1 13.5 

357 40.400 5.'180 185, 

- !~) ~ :; \ '~ 15\U ~-~ :.I ; :: ~! ~ ;,:r:1·,:.: 
•·D '5.. ~ 34.4 10.7 ·;.- , 

35.6 792. 2"1 33.1 
~ 'H. 2.0 : q ( 1 ·j ~ · i}J 

.·J 15:· c' ·::1- ·s-~ · ... IS'"' : 1 ··l r-- .c-4 
.,....,., (;', ... ~ ... ~- .1"1.:-, :- · · ':'"'•_ ) . 
10 GOO 20.400 14 GOO 10,600 

. r~ ·r: r 38.4 5.5 _.) t::: jl 
: : ;c:; : 29.2 62 ,,~ ·s 1 

· :. ·:;:: C: 1 37.3 52 ' :::. ~ (.: 

633 89.600 47300 370 
c..IC · ~:;• 62.5 13.5 ... ~~.- \""?. ; . 

2.290 11.400 3230 2,230 
92.9 2,160 990 7U 4 

~.!!) .C:v .'!D c : :>. : ·~· ~· L1~ ;Co ;; ~ -

·~ · '{:(1 53.8 10.3 ( ~I 

1,330 7,350 1740 1.3~0 
1'.!:\ 15 ~1 ~,'!: 15 :. : "Em ~ (~ 

,,[ : .. - ,l "' . <D.~.() · ') , 'l 
6.440 5,660 8.080 6,700 

•V >; ,'~ ~ . 
~..rr 1>' - "' - · r .J ··r;c -

" l.' 1501 48.3 72 ·'l.t s 7. 
JC •·~:J =l• 243 26.6 ,_ 

·~ Ji 
"'-'JtC..ZJ~ t UtC...1ijt ;., It !U ~ ·- ( ,, 
·-:~ ·::. ~· . " ~ f.': ( 243 ~ - :-~\)1 

: [{; •t r r~:: ! -:; ~\ ~'"5 -.. ' · - f::l: ()i 
_,,__ ·st.· l~ c r~-~· ,>J(; '~O\ ~o·H 

33.0 70.5 120 31_6 
:['r · :"\ ..... ..j ~ . '). 

''"" ·.o "' :i .. 
... : .;.o :; .. : :1 .;,(. c ~ '•'::. 1' ;5(.0 \ -: 1:""' r. , ..., .._, ~· 

J J ·.c· , l_ t~ -~, 1: T• ' 1 1 ' ... . ~; 
10.300 12200 3.880 10.500 

,1t_:. r::- ~' D r~ ~· ·· ~U :s (j j ·lS·~"'II 
.,') ;s c, 'D ~5 !'" .J•) lf~ .Ci JD·s~· . 
L)15 ... 1 .[. ~~ . ·1 ~t:lt3.n ' rt!:" ' ~ f'."· 

122 145 5.590 137 
•£. ·2: · .:"-> ,, - '7 ~ - . - ""} ~~~ 

2.170 2,180 982 2.190 
41.7 721 483 50 .1 

• .::1: J ·J' ' ~ · : c· 16.6 • :l c !l . 
:; · ... -;. <J 1".(' ·~ " D l'O'JI "'-' o.r· 
1 230 2.990 858 1.310 

· ·.lj '5~"~ :!:~ :"' ::J ·ool •!: !5' 
J;:: . - ,. t.' ~·:> ··.01 -<:J I~ ill 
6 510 4 870 3220 6 eeo 

(·;C' · ·c; t'" i~;:. J · c.o ··c C'"C" ~ - " C": '> 
: :-. '5t 1 :-..::, ( :.:: . ~1 . .. •r;; ;,.c~ 1:1 '5. -.• 
t. f\: -~ 1 .. - ·G } "1'1: l'tl 01 D•·Q.OI 

.:::'•r.!.ZCt . •I!J '()?'' .-IDtU !I:"•• :: ·~ :to• 

Surface Water Quality Crltortn' 

Fish and Aquatic Fish and Aquatic 
Life Criteria - Life Criteria -

Human Health 

Chronic Acute 
Criteria 

6.0-9.0 NS 

NS I NS NS 
NS I NS NS 

J NS N.S N.S 
NS I NS NS 
NS ~ NS NS 

NS NS NS 
NS NS 750 
NS NS 250 

NS 750 NS 
220 1100 5.6 
150 340 10 

4,100 21.000 2,400 
NS NS NS 

1600 8,100 3,100 
NS NS NS 
NS NS NS 
NS NS NS 
19 95 NS 
NS NS NS 

1,.500' 1.500 NS' 
NS NS NS 
NS NS NS 
NS NS 1,000 
NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 
13 65 0.24 
100 510 NS 
NS NS NS 
NS NS NS 

NS NS NS 
NS NS NS 
'NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 

0.25 2.01 NS 
NS NS NS 

74.1 569.8 NS 
NS NS NS 

I 9.0 13 NS 
I NS NS 300 

2.5 I 64 .. 6 NS 
I NS NS NS 

NS NS NS 
NS NS NS 
52 470 610 

I NS NS NS 
4.6 NS NS 
NS 3.2 NS 
NS I NS NS 
NS NS NS 
NS NS NS 
120 120 NS 
0.77 1.4 0.05 

Przoo:: 1 o! 4 
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Poramet or 

1.11-Triellloroolhana 

Sllmple Identification I 

Sample Location 

Sample Date 

1.1.2 2-Telrachloroelhane 
·t 1.2-Trichloroettiane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1,2,4-Ttichlorobenzene 
1 .2,4-Trimethylbenzene 
1,2-Dichlorobenzene 
1 ,2-Dichloroethane 
1.2-Dichioroethene (Tota 
1,2-0ichlorooropane 
1 .3.5-Trrmethvlbenzene 
;1.3-Dichlorobenzene 
1.4-Dicrllorobenzene 
2-Butanone (MEK) 
2 -Hexanone 
4-Meth\'1-2-pentanone MIBK 
Acetqna 
Benzene 
Cromochloromethan.e 
Aramodrchloromethane 
Bromoform 
Brom6i-nethane 
Carbon disulfide 
carbon tetraChloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cls-1 ,2-Dlchloroethene 
cis-1 .3·Dichloroorooene 
Drbromochloromethane 
Ethylbenzene 
lsoproovlbenzene Cumene 

m&o-Xvlene 
MethYlene Chloride 

Naohlhalene 
n-Butylbenzene 
n-Proovlbenzene 
o-Xvtene 
o- tsooroo !toluene 
sec-Butvtbenzene 
Stvrene 
Tetrachloroethe.ne 
Toluene 
trans-1 .2-Dichloroethene 
trans-1 ,3-Dichloroorooene 
Trlchloroett1ene 
Vinyl Chloride 
Xylene olaf 

DIM0209034 

Un'rts 

Utl/t 
ug/L 
UQ/L 
ug/L 
UQ/L 
ug/L 
ua/L 
UQ/L 
uo/L 
uo/L 
ug/L 
uo/L 
ugJL 
uQ/L 
ug/L 
ua/L 
l1Q!L 
uq/L 
UQJL 
ug!L 
UO/L 
ug!L 
ua/L 
ug/L 
uq/L 
ug/L 
UQIL 
ug/L 
uoiL 
uo/L 
ua/L 
ua/L 
uo/L 
Uo/L 
uo/L 
uo/L 
UQ/L 
ua/L 
uq/L 
ua/L 
ug/L 
ua/L 
UQ/l 
uall 
ug/L 
uo/L 
ug/1. 
ua/L 
ugll 
uoiL 
uo/L 

Table 4.13-2 
Analytical Results for Surface Water Samples 

Teel7 Wellslte 

Dimock Township, Susquehanna County, PA 

TEEL #5 C 

Upgradlent 

1219/2009 

._,. j 

._ , ,..· t 
\,;;1.-:; 

·~ · .. , 

.. - .. c~ 

:: •< ! 
-·;o;; 

f\· - .. ' 

: I' ~ 

: f ~· 

~- . 
M.J rr '"' 

r • .=., c· 
'''C''" •• 

fiC P P 
I •• (1 !H 

TEEL#7 A 

Wetland 

12/9/2009 

··= . (' 
I - "":. : • 

ti ' "' · ·i:.- 1 ;, t 

:.. 1 ~ 

f) ·- ""~ ~ 

lolC ' I u• 

,') 
-. ,., c 

-. ,. f.!• 

lo!D'.:>' 

'"'D ) 

' ,1) i, ·1· 
· IC• !'·(II 

TEEL #7 B 

Wetland 

12/9/2009 

r ' r 

' :.. I 1 :: ~ 

'~-

•• '1 c. 

.,_ 
-t ... ·~ c 
. - 1 'j 

;il 

'·. 

IJ•· ' 

-::! . • r ~ 

·•'I'J 1 1o._ I 

TEEL #7 C 

Dovvngradlent 

12/9/2009 

... r .. .. ';t 

•:. '"• ~ · 

:;! ( •-

: -· -, 
: , Jl 

J.!Q . - · 

I 'CI'. 

tl(;t• 01 

,. · , .01 

' I:JI-'1 :~ 
It; • .;;1 
~o-·_ .... \ 

,.~ ,, :n 

'·.il) l. : ·· 

Surface Water Quality Criteria' 

Fish and Aquatic Fish and Aquatic 
Life Criteria- Life Criteria-

Chronic Acute 

610 3,000 
210 1,000 
680 3 400 
NS NS 

1,500 7,500 
26 130 
NS N.S 
160 820 

31,00 15,000 
NS NS 

2 200 11 000 
NS N.S 
69 350 

150 730 
32,000 230 000 
4,300 21 ,000 
5,000 26,000 

86 000 450 000 
130 640 
NS NS 
NS NS 
370 ·1800 
110 550 
NS NS 
560 2800 
240 1200 
NS NS 
390 1 900 

5,500 28.000 
NS NS 
6:1 310 
NS NS 
580 2 900 
NS NS 

210' 
2 400 12,000 

NS NS 
43 140 
NS NS 
NS NS 

210' 1100' 
NS NS 
NS NS 
NS NS 
"140 700 
3JO 1,700 

1 ·100 6 800 
61 310 
450 2 300 
NS NS 
210 1,100 

Human Health 
Criteria 

NS 

0.59 
NS 
33 
35 
NS 
420 
0.38 
NS 
NS 
NS 
420 
420 

21 000 
NS 
NS 

3,500 
1.2 
N.S 

0.55 
4.3 
47 
NS 

O.Z3 
130 
NS 
5.7 
NS 
NS 

0.34 
0.4 
530 
NS 

10 ooo' 
4.6 
NS 
NS 
NS 
NS 

70,000' 
NS 
NS 
NS 

0.69 
1,300 
140 
0.34 
2..5 

0.025 
10 l!llo 
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Sample Identification 

Parameter 

1,2,4-Trichlorobenzene 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-DlchlarobeOLene 
11:-'/le_il!ylnaohthalene 
.2,4 5-Tric:tlloro henol 
,2 .4 6-Trichlorophenol 
2,4-Dichforochenol 
2.4-Dimethyichenol 
2.4-Dinitroohenol 
2,4-Dlnilrololuene 
2,6-Dinitrotoluene 
2-Chlorona(!_h.lhalene 
~-Chlorophenol 

2-Melh lnaohthalene 
2-Meth lphenol(o-Cresol) 
2-Nitroaniline 
2-Nilroohenol 

Sample Location 

Sample Date 

3&4-Methylphenol(m&n Cresol 
3,3'-D<chlorobenzidine 
3-Nitroanmne 
4 .6-Di nitro-2-meth~lphenol 

4-BromophenylphenVI ether 
•I-Chloro-3-melhylp_henol 
4.-Chloroaniline 
4-ChloroohenVIohenVI ether 
4 .. Nilroanil.ine 
4-Nilroohen.al 
Acenaphthene 
AcenaohUwlene 
Anthracene 
Az.obenzene 
Bem:o a anthracene 
Benzo a ovrene 
Benzo b nuoranthene 
BeOLO h.iloerVIene 
Ben.:to k fluoranthe-ne-
Benzoic acid 
Benzyl atcollol 
bis 2-Chloroelhoxvlmelhane 
bis 2-Chloroethyf. ether 
bls[2-Chloroisooropyl) ether 
bis 2-Eihvlhexyt)phlhalata 
But lbenz\llohthalale 
Carbaz.ole 
Chrvsene 
Oibenz a h anthracene 
Oibenzofuran 
Dielt:>ylohthalate 
Dimelh y)phthalate 
Di-n-butVIahlhalalo 
Di-n-octylphthalate 
fluorsnlhene 
FIUOf&ne 

DIM0209034 

Units 

UQIL 
L!a/L 
ug!L 
UQ/1. 
ua/L 
ua/L 
ug/L 
uo/L 
uoJL 
uo/L 
u.a/L 
ug/L 
ua/L 
UWL 
ua/L 
ugll 
uo/L 
uo/L 
Uo/L 
uQ/L 
uQ/L 
UciiL 
UQIL 
uall 
ua/L 
uo/L 
ug/L 
uQ/L 
uoiL 
uo/L 
uo/L 
uo/L 
ug/L 
uoll 
ug!L 
UQIL 
uq/L 
UC!JL 
ug/L 
ua/L 
ug/L 
uo/L 
uo/L 
uQ/L 
uoll 
uo/L 
uniL 
ua/L 
ua!L 
ua/L 
uo/L 

u~/L 

Table 4.13-2 
Analytical Results for Surface Water Samples 

Teel 7 Wellslte 

Dimock Township, Susquehanna Counly, PA 

TEEL ~5 C TEEL#7 A TEEL n7 B TEEL #7 C 

Upgradiant 

12/9/2009 

•I 

I - - -
,•("'; :-;;_I 
J:Jt 1 

.·-

t;: ... 
1012 "' 
l[l' 

.. - ,. , 

'. ~ t· . 

,. 

J l 

- , •J 
11"11 1'fi1 " 

,·.c t• .·. 

Wetland 

12/9/2009 

r: 2 

J • 11 
J" - · 
. . -
' . -

,.; .). 1 -

JJ 1•.2 

I J • :;: 

, .. c-. z-

~ ( .2! 

·.:. '25 
..... --:.1 
i·.c ! ~ "l 

· '· ... f34'l 

·-: :. 1 -,· 

.-, Q i i 2 \ 

h . 2'1 

;.,o ;1 2 1 

...... ?\ 

hiO ~1.~ t 

·~ !) . "I 

1.2 

·· ~ " ~ · 
1 ~0 , .. ., . 

1..; [ "" 2 1 

D '" ?• 

!~J 2 

Wotland 

12/9/2009 

' ' 

" 

-t0 f "J. 7 ' 

-~~t ·, ., 

~ ·· 1) ,, :; 'l 1 

. ./[. ,, . ' 
t .. - 1 , 
~- ' [ ,, 

s "; ,·. -. 
_J . "t 

""[ ·' .. 

,-1:.. 1" 

'j #: ! . 
!G n 

',!) .. ' 

'!l - - , 

;r ! II 

'L ,, 
. -.. . '· ~, \ 
: , , 

Downgradlent 

12/9/2009 

~- ., , ' 
K '~ . 

.I , •. 

... ::_• · t 

:' • .. ' 
o.o.·' 

... '. 

·r-··, .. 

1~0 •--' 

[:.. ·, 

1-\Q I•, 1l 

•· - '[.f 

lo!D I' •, 
;.Jc -. n 

i>>!:" • '• 
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Surface Water Ounlltv Criteria' 

Fish and Aquatic Fish and Aquatic 
Life Criteria - Life Criteria -

Chronic 

26 
160 
69 

150 
NS 
NS 
91 
340 
130 
320 
130 
200 
NS 
NS 
NS 
NS 
NS 

1,600 
NS 
NS 
NS 
16 
54 
NS 
NS 
NS 
NS 
·170 
17 
NS 
NS 
NS 
0.1 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

6.000 
NS 
910 
35 
NS 
NS 
NS 
NS 
BOO 
NS 
21 
NS 
40 
NS 

Acute 

130 
820 
350 
730 
NS 
NS 
460 

1 700 
660 

1,600 
660 
990 
NS 
NS 
NS 
NS 
NS 

8.000 
NS 
IllS 
NS 
80 

270 
IllS 
NS 
NS 
NS 

2.300 
83 
NS 
NS 
NS 
0.5 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

30,000 
NS 

4,500 
1'~0 

NS 
NS 
NS 
NS 

4 000 
NS 
110 
NS 
200 
NS 

Human Health 
Criteria 

35 
420 
420 
420 
NS 
NS 
1.4 
77 
380 
0.05 
69 

0.05 
1,000 

NS 
NS 
NS 
N'S 
NS 
NS 
NS 
NS 
13 
NS 
NS 
NS 
NS 
IllS 
NS 
670 
NS 

8,300 
NS 

0.0038 
0.0038 
0.0038 

NS 
0.0038 

NS 
NS 
NS 

0.03 
1 ~00 

1.2 
150 
NS 

0.0038 
0.0038 

NS 
17 000 

NS 
2,000 

NS 
130 

1,100 

P•'il" 3 or 4 
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Snmplo lde.ntlllc~\lon 

Paromeler 

Hexachloro-1.3-butadieno 
Hexa.chJoro.benzene 
HexachiOI~Iooenladiene 

Hexachloroelhane 
Lndenc 1,2,3-cd)pyrena 
lsoohorone 
Naohlhalene 
N1lrobanzene 
N-Nilrosodimethvlamine 
N-NIIfoso-<ll-n-oropylamlne 
N·NIIfosodlohenVIamine 
Pentachloroohenol 
Phenanthrene 
Phenol 
Pvrene 

Notes: 

Somple Location 

SampiDDDio 

uall 
ua/l 

ug/1. 
uall 
ugil. 
u ll 
ugll 
UQ/L 
ua/L 
UQ/l 

ug/l 
ugll 
uQ/L 
ugll 

Table 4.13·2 
Analy~cal Results for Surface Water Samples 

Teel 7 Wellslte 

Dimock Township, Susquehanna County, PA 

TEEL ~5 C TEEL n1 A TEEL 117 B TEEL n7 C 

Up(}r.Jdl&nl V'lolland V'lollond Downarndlont 

12/912009 121912009 121'312009 12/9/2009 

r1:"'· _-..: ~~ .. :::. ~~-. 

:" ' 'J ' ' ,\j="' q:·· . 
,,•: 'J: ~ 

, ~ 
~~ 

,. 
.-..~; :' 1 ~ .• t; •,· N!; ,, ·,, 
.-.,] t. ., 1'\C•• . ·· ~ ., : ~~ 

l-ID l'.o 'lr - ~ :: :·:t: ' 1 ,.,._ , .. . 
\'Cl ,, ' I ND ..... ') li 1 ::• 
· ~ : ' ::11 .2 ... .. 1 ~~ ~: l; 

' -
"''·p . , ; •J "~" · ·, 
~!:· .. ·•Ill'" .' ;..,: r . r ., : 
,•11::· ·. ; I NC• ' 21 .•• : . ! •'J •• 1 

~~·~ ","'J I' I= •:; ...: ·.m 'C 7 *'o!.D-~ S . 
j\1'~ ,~ I •ot0'1. 1 l[J f• _, . ·t~ ~i 

t:J f -r !\JQ •• :! ..;:) I ·' ,\l ;"l • 

,::;. l 1 j\l _ , - \'~ - , .. :- t • 

Surface Water Qualltv Crltarla1 

Floh and Aquatic Fish and Aquatic 
Human Health 

Life Criteria· Lifo Crttorla • 
Criteria 

Chronic Aculc 

2 10 0.44 
NS NS 0.00028 

5 40 
12 60 1.4 
NS NS 0.0038 

2.100 10.000 35 
43 140 NS 
810 4000 17 

3 400 17 .• 000 0.00069 
NS NS 0.005 
59 3,000 3.3 

0.00589 0.00768 0.27 
1 5 NS 

NS NS 21.000 
NS NS 830 

'=Values from 25 Pa Code Chapter 93.8, Table 5; values assume a pH of 6.5 SU and hardness of 100 mg/l, where applicable. Values provided for chromium are for chromium Ill. Values for 
chloride, TDS, pH , manganese and Iron from 25 Pa Code Chapter 93. 7, Table 3. 
2= ~ID ( 1.0) =Parameter not detected at lhe detecllon limit specified In parentheses. 
3= No Standard. 
4= The specific water quality criteria for tolal recoverable Iron Is for aquaUc l~e uses and Is expressed as a 30·day average concenlration. The water quality criteria for human heallh Is expressed 
as dissolved Iron. See 25 PA Code Section 93.7. 

~ AS Iota! xytenas. 
•= As tol111 xy{er.es. 

Ll _______ _,7!:2.!.1 ______ __,1~ Results exceed SHS R-U MSC and/or applicable surface waler quality crlterla. 
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URS 
May 3, 2010 

K&L Gates LLP 
Henry W. Oliver Building 
535 Smithfield Street 
Pittsburgh, P A 15222-2312 

Attention: Mr. Ken Komoroski 

Via Electronic Mail 

Re: Second Revised Scope of Services for Preliminary Site Evaluations 
Incorporating Pennsylvania Department of Environmental Protection Comments 
Potential Diesel Release Areas and Other Areas ofEnvironmental Concern 
Susquehanna County, Pennsylvania 

Dear Mr. Komoroski: 

URS Corporation (URS) is pleased to present K&L Gates and Cabot Oil & Gas 
Corporation (Cabot) with this Work Plan describing the scope of work developed to 
address allegations by Mr. Scott Ely regarding well sites operated by Cabot in Dimock and 
Springville Townships, Susquehanna County, Pennsylvania. 

r-·-·-·-·-·-·-·-·-·-i 

In response to t.:::.·~:::~.~:~~~.J allegations, Cabot launched an investigation of the conditions and 
potential environmental impact of those conditions at well sites identified by 1"~;~·~::~;,~;,~:.~·~ As 
part ofthe ongoing investigation, Cabot requested that URS prepare a scop~-orwofk 
designed to evaluate potential environmental issues that may exist, based on c~;~;~-~;~~-~;:;~;J 
representations to Cabot and the P ADEP. 

Prior to completion of this Work Plan, URS collected two rounds ofwater and soil samples 
near eight (8) of the sites in question. The locations of these samples were based upon 
information available to URS at the time in relation to r~~-~·:::~::,-;,~:,~-~ allegations and the results 
will be used to help evaluate for potential impacts in th\:$e·11rea~ due to site operations. 

In addition to these sample results, URS has identified the following data needs: 

• Pertinent field notes and analytical results for all well sites and surrounding 

URS Corporation 
Foster Plaza 4 
1 Holiday Drive, Suite 300 
Pittsburgh, PA 15220 
Tel: (412) 503-4700 
Fax: (412) 503-4701 
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Mr. Ken Komoroski 
K&LGates 
May 3, 2010 
Page 2 of 13 

Via Electronic Mail 

areas evaluated as part of prior Pennsylvania Department of Environmental 
Protection (P ADEP) investigations and evaluations. 

• Associated environmental reports and data accumulated by Cabot and its consultants 
regarding investigations and evaluations (including background or baseline sampling and 
analysis conducted prior to well installation, Act 2 reports, etc). 

Many ol'~·:·~~~.~~:~;~~.~-~ allegations related to concerns of contamination resulting from drill 
pits. Cabbrfia!·f·supplied the following information regarding the materials stored or 
disposed in the pits and the practices employed to close these pits: 

A drill pit stores drilling fluid (mud) and cuttings from the formation that has been drilled. 
Cabot uses fresh water with drilling additives typical for the industry to drill wells in the 
Marcellus Shale. Fresh-water drilling mud composition used by Cabot generally includes the 
following: 

• 73% Fresh water: 

• 23% Barite (barium sulfate; insoluable in water, same as given to patients used in X-ray 
procedures); 

• 3% Anco Gel (sodium montmorillonite); 
• 0.75% Spec Pac (polyanionic cellulose); 
• 0.1% Caustic Soda (sodium hydroxide); 
• 0.1% Desco (0.0001% chromium acetate, .009% proprietary sulfomethylated tannin); 

and 
• 0.05% Anco Defoam (demulsifier having about 200 ppm methyl alcohol and about 

400 ppm isopropyl alcohol). 

Reserve pits are constructed by excavation at the well pad location. The excavation walls 
and floor are smoothed and a layer of a goo-textile material is placed within the excavated 
area of the pit and a plastic liner is installed over the geotextile. The geotextile is used to 
proled lhe lint.:r as mud is placed in the pit. After the well has been drilled, the fluid from the 
pit is recovered and either reused or disposed at an approved disposal facility. Cement is 
mixed in with the residual cuttings remaining in the pits after fluids are removed to 
solidify/stabilize these materials. The pit liner is then folded over the stabilized cuttings and 
native soil or wellpad material is placed over the top of the pit liner. 

i-·-·-·-·-·-·-·-i 

Scope ofWorktoAddress ~"' ~Allegations-- General Conditions to be implemented as part 
of this Work Plan: l.-·-·-·-·-·-·-·: 

The parameters to be used to evaluate the possible impact of the alleged incidents are as 
follows (See attached Table 1 for surface water and groundwater samples, and Table 2 for 
soils - note that the analytical method, suite of parameters, and reporting limits are 
provided): 
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May 3, 2010 
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• Extended Analytical Suite (see Table I) 

Via Electronic Mail 

o Volatile Organic Compounds (VOCs)- Target Compound List [TCL] +Specific 
Parameters identified and requested by P ADEP 

o Semi-Volatile Organic Compounds (SVOCs)- TCL + 10 tentatively identified 
compounds (TICs) 

o Total and Dissolved Metals Target Analyte List (TAL) 
o Ethylene glycol 
o Acidity 
o Alkalinity 
o Total Dissolved Solids (TDS) 
o Chloride 
o pH 
o Diesel and Gasoline Range Organics (DRO and GRO)- using SW-8015B 

Modified 
o Nitrogen as Ammonia 
o MBAS - Surfactants 
o Total Petroleum Hydrocarbons (TPH)- Method EPA 1664A 

• Extended Analytical Suite (see Table 2) 
o VOCs - TCL + Special Parameters 
o SVOCs- TCL+ 10 TICs 
o Total Metals - TAL 
o Ethylene glycol 
o Chloride 
o pH 
o DRO and GRO-using SW-8015B Modified 
o Nitrogen as Ammonia 
o MBAS - Surfactants 

• Pit!Frac Analytical Suite (see Table 2) 
o VOCs - TCL+ Special Parameters 
o SVOCs - TCL + 10 TICs 
o Total metals 
o Ammonia 
o Ethylene glycol 
o MBAS 
o Chlorides 

• PA Short List of Petroleum Products (see Tables I and 2) 
o All analytes specified by P ADEP on Pennsylvania Petroleum Product Short Lists 

for the various petroleum products (taken from the VOCs and SVOCs in Table 2) 

• PA Short List for Diesel (see Tables I and 2) 
o All analytes specified by P ADEP on PA Short List for Diesel 

DIM0209218 
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Soil test boreholes to evaluate for impacts from drill pits that are alleged to have been closed 
improperly will be conducted as follows: 

• Boreholes will be located immediately downgradient of the drill pit. 
• If the downgradient location cannot be determined or is not readily identifiable, 

boreholes will be advanced alongside both long edges of the pits. 
• Boreholes will be located as close to the reported location of the former drill pit as is 

practicable without compromising the integrity of the liner. 
• Boreholes will be advanced to a depth below the reported depth of the drill pit. URS has 

estimated the depth of a typical borehole to be 12 feet below ground surface (bgs ), 
with 4 feet being augered through the well pad and 8 feet being cored using direct 
push technique. A continuous core will be collected in plastic sleeves that will be 
logged and sampled where impacts are observed.lfno impacts are observed, the 
lowermost portion of the borehole will be sampled for analysis. 

• The boreholes will be augered through the surface of the drill pad (no samples/recovery is 
anticipated using direct push or split-spoon samplers). 

• Once recoverable material or material that can be sampled is encountered, 
continuous cor:ing will be conducted (us:ing plastic sleeves) using direct push methods 
to a total depth below the former drill pit or to core refusal, whichever comes first. 
URS estimates that the boreholes will average 4 feet of auger:ing and an additional 8 
feet (two plastic sleeve cores) of continuous core recovery per borehole. DRS will 
visually examine and Jog the subsurface materials for indications of impacts. If 
groundwater is encountered, this will be noted on the log. 

• At a m:inimum, one soil sample will be collected per location, taken below the 
reported depth of the former drill pit (where impacts from the drill pit are most 
likely to occur). All intervals that appear to be impacted will be sampled. 

Scope of Work to Address ['::,~:~·~·:'~·:,~:JAllegations by Well Site: 

Teel #5 Well Site 

]~:~·~::::~:;,~;]alleges that a spill of diesel fuel occurred and that it was reported to P ADEP but the 
~mouni was considerably underreported He asserts that as much as 3, 000 gallons was !.pilled 
and that it was "all through" the nearby creek area. Although the !.pill occurred in the middle of 
the night, it was not addressed until 6 a. m. He also asserts that the spill remediation measures 
were not adequate and that better measures slwuld have been used He says he believes a 
Ga.r;Search Drilling Services (GDS) supervisor intentionally moved a reforence point hay bale so 
that PADEP would incorrectly obtain a clean post-remediation soil sample. He asserts that 
diesel fuel can still be found at that site two foet under the soil/rock surface and that it is leaching 
into Meshoppen Creek 

~~:~·~.~---~--~:~:t also alleges that the drill pit was not properly closed- that despite solidification efforts, 
L.-·-·-·-·-·-·J 
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material continued to "ooze" out and the pit was covered with twenty to thirty feet of soil when 
the well site was reclaimed. 

Proposed Approach to Address Allegations- Teel #5 Well Site 

URS has prepared an Act 2 Final Report evaluating a diesel release that occurred on June 
3, 2008, remediation to address impacts, and attainment demonstration with the Statewide 
Health Standard for the Site. URS will review the results and conclusions of this report as 
part of our final report addressing Mr. Ely's allegations. 

URS will collect surface water samples at three locations: (i) Meshoppen Creek, both 
upgradient and downgradient of the well site; and (ii) the pond immediately downgradient of 
the well site. These samples will be analyzed for the Extended Analytical Suite to evaluate 
for potential impacts from Site operations [COJVIPLETED]. 

URS will review and summarize all reports submitted on behalf of Cabot, including a report 
prepared by Resource Environmental Management, Inc., 8 Ridge Street, Montrose, P A, 
which was submitted to the PADEP for the Tee! Property. (Notice was published in the PA 
Bulletin on October 11, 2008). 

Analytical results from surface water sampling will be evaluated to address the allegation 
that impacts from the pit could have affected Meshoppen Creek and the nearby pond. 

In addition, as discussed with P ADEP (12/23/09), URS will evaluate for releases from the 
drill pit that was closed on the pad by advancing 2 soil test boreholes immediately 
downgradient of the location of the drill pit. URS will visually examine and log the 
subsurface materials for indications of impacts from site operations. Visually identified 
zones of impact will be sampled. The sample(s) will be analyzed for the Pit/Frac Analytical 
Suite 

Teel #7 Well Site 
.--·-·-·-·-·-·-·~ 

i ! 
i ! 

~"' ~"'"""'"'ialleges that the drill pit was not properly closed and that materials continued to 
cL~~--~-.J He expressed concern for sinking into the area where the pit is located and that 
materials could contaminate Meshoppen Creek. 

Proposed Approach to Address Allegations- Teel #7 Well Site 

URS will collect surface water samples at three locations: (i) Meshoppen Creek, both 
upgradient and down gradient of the well site; and (ii) the wetland immediately 
downgradient of the well site, and analyze them for the Extended Analytical Suite to 
evaluate for potential impacts from Site operations [COMPLETED]. 
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Analytical results from surface water sampling will be evaluated to address the allegation 
that impacts from the pit could have affected Meshoppen Creek and the nearby wetland. 

In addition, as discussed with P ADEP (12/23/09), URS will evaluate for releases from the 
drill pit that was closed on the pad by advancing 2 soil test boreholes immediately 
downgradient ofthe location of the drill pit. URS will visually examine and log the 
subsurface materials for indications of impacts from site operations. Visually identified 
zones of impact will be sampled. The sample(s) will be analyzed for the Pit/Frac Analytical 
Suite. 

Ely #2 Well Site 

!-;~·;·;;,:~~:,~:::~~!contends that a GDS supervisor ordered an employee to throw stones through the 
;piTlfn{fr'to make it look like his father, decedent f;:·;·~~.~:~;,~·.~:~j did so and to allege {;:·~·~::::;,-;,~;,~~ 
sabotaged the site. A·~:~·-·-·-·-·-·-i contends that the hr!i[es·-z-n.The pit liner and the m'ide.riarthat was 
in the pit was leakifij[lliriiitgh the liner and threatens the spring that is used for drinking and 
barhing. 

Proposed Approach to Address Allegations- Ely #2 Well Site 

URS will collect surface water samples at two locations and analyze them for the Extended 
Analytical Suite to evaluate for potential impacts from Site operations. The spring located 
upgradient of the well site and the creek formed by the spring, downgraclient of the well site and 
immediately to the east of Ely #2 well site, will be sampled [COMPLETED]. 

Analytical results from surface water sampling will be evaluated to address the allegation 
that impacts from the pit could have affected the adjacent spring and creek to the east. 

As discussed with P ADEP (12/23/09), URS will evaluate for releases from the drill pit that 
was closed on the pad by advancing 2 soil test boreholes immediately downgradient of the 
location of the drill pit. URS will visually examine and log the subsurface materials for 
indications of impacts from site operations. Visually identified zones of impact will be 
sampled. The sample(s) will be analyzed for the Pit!Frac Analytical Suite. 

Ely #5 Well Site 

[~~-~·.-;:~:;:,·:;,~:~;rontenru that the drill pit was improperly solidified and was backfilled 
·-·-·-·-·-·-·-·-·-·-' 

r·-·-·-·-·-·-·-: 

~ f contends that diesel fuel spills occurred beneath the drill rig and that attempts 
.;,;-ere-irlade to cover the spills with plastic. He is concerned that these spills present a risk to his 
home, property and the creek nearby. 
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Proposed Approach to Address Allegations- Ely #5 Well Site 

Via Electronic Mail 

URS will conduct test pit excavations at 4 locations distributed across the well site in the 
reported vicinity ofthe drill rig and where spills were alleged to have occurred. Eight soil 
samples will be collected (at 1-2ft and 3-4ft bgs) and analyzed for the PA Short List for 
Diesel to evaluate for potential impacts from the alleged fuel spills. A visual inspection of this 
location indicated that there is no creek nearby; however, URS will traverse the hillside 
immediately below the well site to evaluate for seeps, and, if present, sample the seeps 
and analyze those water samples for the Extended Analytical Suite to evaluate for potential 
impacts from Site operations. 

As discussed with P ADEP (12/23/09), URS will evaluate for releases from the two drill pits 
that were closed on the pad by advancing 4 soil test boreholes immediately downgradient 
of the location of the drill pits. URS will visually examine and log the subsurface 
materials for indications of impacts from site operations. Visually identified zones of impact 
will be sampled. The sample(s) will be analyzed for the Pit/Frac Analytical Suite. 

,Eiv._#4.IEly #6 Well Site 
i i 
i i 

• ~"' ~'""""""'~cys thatfracjluidwas releasedwhilefracingoperations were being conducted His 
' ' 

rL-·~-·-·rs house immediately downhill from the Well Site had to be evacuated and he is 
concerned that his relative's water supply and pond has been impacted (Note: this site was not 
on the original list of allegations). 

Proposed Approach to Address Allegations- Ely #4/Eiy #6 Well Site 

lJRS will: 

• Conduct test pit excavations at 4 locations distributed across the well site and 
collect 8 soil samples (at 1-2ft and 3-4ft bgs at each location) 

• Conduct three soil auger borings or test pit excavations along the potential migration 
pathway from the well pad to the downhill area and collect 6 soil samples (at 1-2ft 
and 3- 4 ft bgs at each location) 

• Collect water samples from the Spring House and Pond 

All soil and water samples will be analyzed for the Extended Analytical Suite to evaluate for 
potential impacts from Site operations. 

Lewis #2 Well Site 
r·-·-·-·-·-·-·-·-·-·-·1 

i ''·'·'"'o"'"''m' ~sserts that a diesel fuel spill occurred that "laid there all winter" and was reclaimed 
'·--znio-ihe-·~oil bank approximately one year ago when the site was reclaimed Mr. Ely feels that 

several drill pits have been improperly reclaimed and that the liners were carelessly torn in the 
process qf solidifying pit contents. 
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Proposed Approach to Address Allegations- Lewis #2 Well Site 

URS will collect surface water samples at two locations and analyze them for the 
Extended Analytical Suite to evaluate for potential impacts from Site operations. The 
creek immediately to the east of Lewis #2 Well Site, both upgradient and downgradicnt of 
the well site, will be sampled [COMPLETED]. 

Analytical results from surface water sampling in the adjacent creek will be evaluated to 
address the allegation that impacts from the pit could have affected the creek. 

The location of the area where the soil that was allegedly impacted with diesel will be 
identified and test pit excavations will be conducted at 4 locations distributed across the 
identified area with 8 samples collected (at 1-2ft and 3-4ft bgs at each location). These soil 
samples \vill be analyzed for the P A Short List for Diesel to evaluate for potential impacts 
from the alleged released dieseL 

As discussed with P ADEP (12/23/09), URS wiU evaluate for releases from the drill pit that 
was closed on the pad by advancing 2 soil test boreholes immediately downgradient of the 
location of the drill pit. URS will visually examine and log the subsurface materials for 
indications of impacts from site operations. Visually identified zones of impact will be 
sampled. The sample(s) will be analyzed for the Pit!Frac Analytical Suite and PA Short 
List for Diesel. 

Costello #1 Well Site 
.--·-·-·-·-·-·-i 

~"" ~"'"""""'0ontends tha! the drill pit liner was ripped open in the middle of winter and that a GDS 
~,.Frn·Jor told him not to be concerned and that it would be taken care of 

Proposed Approach to Address Allegations- Costello #1 Well Site 

URS will coUect surface water samples at three locations and analyze them for the Extended 
Analytical Suite to evaluate for potential impacts from Site operations. The creek 
immediately to the east of Costello #1 Well Site, both upgradient and downgradient of the 
well site, and the pond downgradient will be sampled [COMPLETED]. 

URS will contact the neighbor immediately downgradient of the Well Site and inquire about 
r·:~-:~·:~~·:~~·:;;::~;1 further allegation that their water was discolored for a period of time. If 
l.-possmre;JURS will work with Cabot's exclusive water sampling firm to collect a sample of 
their water before any treatment is performed. 

DIM0209034 

Analytical results from surface water sampling and the drinking water source at the 
downgradient property \viii be evaluated to address the allegation that impacts from the pit could 
potentially have affected the environment. 
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As discussed with P ADEP ( 12/23/09), URS will evaluate for releases from the drill pit that 
was closed on the pad by advancing 2 soil test boreholes immediately downgradient of the 
location ofthe drill pit. URS will visually examine and log the subsurface materials for 
indications of impacts from site operations. Visually identified zones of impact will be 
sampled. The sample(s) will be analyzed for the Pit!Frac Analytical Suite. 

Gesford #3 WeU Site 

Mr. Ely contends there were issues withfour dif.forent pits at this site, that there were various 
spills and a large diesel fuel spill. His concern is heightened because his home is located nearby 
and below this site. He asserts that P ADEP knew about one diesel spill, but not a second spill 
that occurred He says the second spill was not reported to PADEP but was intentionally 
covered up with stone. He says PADEP eventually came out and learned that the spill was 
covered up. Mr. Ely also asserts a material that looked like antifreeze accumulated in the well 
cellar and was not addressed for months. 

Mr. Ely also contends there was a pile of dirt mixed with diesel fo.el on the back side of the site 
that remained "all summer long" close to a nearby creek that flows past Mr. Ely's home. He 
said P ADEP sampled the situation and found diesel foe! and that all the dirt was hauled awcy 
thereafter. 

Proposed Approach to Address Allegations- Gesford #3 Well Site 

URS will collect surface water samples at two locations and analyze them for the Extended 
Analytical Suite to evaluate for potential impacts from Site operations. The creek immediately 
adjacent to the east of the well site, both upgradient and downgradient of the well site will 
be sampled [COMPLETED]. 

URS will also review and summarize all reports submitted on behalf of Cabot. Analytical 
results from surface water sampling will be evaluated and reports prepared for and by Cabot 
will be reviewed and summarized to address the allegation that impacts from the pits could 
potentially have affected the adjacent creek. 

The location PADEP has documented to have diesel fuel impacts (the area between the 
former location ofthe drill rig and the former location of the mud pump) will be identified and 
test pit excavations will be conducted at 6 locations distributed across the identified area 
with 12 samples collected (at 1-2ft and 3-4ft bgs at each location). These soil samples will 
be analyzed for the P A Short List for Diesel to evaluate for potential impacts from the 
alleged released diesel. The test pits will be evaluated visually for the presence of drilling 
mud. 

As discussed with PADEP (12/23/09), URS will evaluate for releases from the drill pit that 
was closed on the pad by advancing 4 soil test boreholes immediately downgradient of the 
location ofthe drill pit. URS will visually examine and log the subsurface materials for 
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indications of impacts from site operations. Visually identified zones of impact will be 
sampled. The sample(s) will be analyzed for the Pit/Frac Analytical Suite. 

Gesford #7 Well Site 

i'~~-;-;:;.~;::;,;:,~·~ontends that a diesel fuel spill occurred but was reported to P ADEP as a soap 
'iiisclidige. The spilled material can be found six inches below the gravel, as it was covered with 
stone. 

r·-·-·-·-·-·-·-·-·-·! 

Approximately six weeks before the interview, 1 "·" '"""""';,," rleges that recycled.frac water leaked 
from a tank and impacted a 25 'x 15' area with .'n!iii:.7LW.iiler. The area where the leak occurred 
was not .fully compacted and thus was porous. i'"""""'"'""f asserts he was directed to cover the 
spilled material up and he refused No materiatwas-reported to have left the well pad 

Proposed Approach to Address Allegations- Gesford #7 Well Site 

lJRS will conduct test pit excavations at 16 iocations distributed across the weii site to 
include the areas identified by[·,~·:·~~~-~~:~;~;.~lto have been impacted by frac water and diesel fuel and 
collect 32 samples (at 1-2ft and-3·~·;:r.ffbgs at each location). These soil samples will be 
analyzed for the Pit!Frac Analytical Suite to evaluate for potential impacts from Site 
operations. 

Brooks #lH Well Site 

L~~-;:;.:;:;:~:~-fays that 168, 000 gallons of fluids were put down the well and approximately 16, 000 
~wwm-·Jame back There was no wqy to shut down the well and thr_.flyj._d.ran down the hill side 
and into a nearby creek There were soap suds in the creek and~"'""'""'"'""! dug a hole with a 
bulldozer to contain it. The water was "sucked up" and put into ./rai:Ttiifik<..·. 

Proposed Approach to Address Allegations- Brooks #lH Well Site 

URS will: 

• Conduct test pit excavations at 4 locations distributed across the well site and collect 8 
soil samples (at 1-2ft and 3-4ft bgs at each location) 

• Conduct five soil auger borings or test pit excavations along the potential migration 
pathway from the well pad to the downhill area and collect 10 soil samp]es (at 1-2ft and 
3-4 ft bgs at each location) 

• Collect surface water samples from the creek adjacent the site to the north 
[COMPLETED] 

All samples will be analyzed for the Extended Analytical Suite to evaluate for potential impacts 
from Site operations. 
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Black#l Well Site 

Via Electronic Mail 

r;~;-·-·-·-·-·-·: asserts that there is a drill pit that continues to leach black liquid and the pit should 
have-·blien removed He alleges that the spring has been contaminated and that fish were killed 
in a nearby pond 

Proposed Approach to Address Allegations- Black #1 Well Site 

URS will collect surface water samples at two locations and analyze them for the Extended 
Analytical Suite to evaluate for potential impacts from Site operations. One catchment basin and 
the outlet from the adjacent pond (both immediately downgradient of the seep area from the well 
site) will be sampled [COMPLETED]. 

As discussed with P ADEP (12/23/09), URS will evaluate for releases from the drill pit that was 
closed on the pad by advancing 2 soil test boreholes immediately downgradient of the location of 
the drill pit. URS will visually examine and log the subsurface materials for indications of 
impacts from site operations. Visually identified zones of impact will be sampled. The 
sample(s) will be analyzed for the PitJFrac Analytical Suite. 

URS will review and summarize all reports submitted on behalf of Cabot and make 
recommendations regarding the disposition of the remediation ~"'Ystem currently in place at the 
Site. 

Analytical results from surface water sampling will be evaluated to address the allegation that 
impacts from the pit could potentially have affected the seep and/or the pond. 

Chudleigh #1 Well Site 

~~~~~-~·~;;;~~~~';·,~~:~;·:alleged that brine water was trucked to this well site and deposited in the mud pit. 
'Tnierviews.wlih site personnel identified the material as three truckloads of drilling fluid, not 
brine, from the Hunsinger well. Tears present in the mud pit liner that would allow the brine to 
infiltrate the subsurface were allegedly observed before the drilling fluid was off-loaded here. 

Proposed Approach to Address Allegations- Chudleigh #1 Well Site 

URS will collect surface water samples at two locations and analyze them for the Extended 
Analytical Suite to evaluate for potential impacts from the alleged operations. The most 
immediate potential downgradient receptor stream will be identified and sampled, both 
up gradient and downgradient of the well site. 

URS will further evaluate for releases from the drill pit by advancing two soil test boreholes 
immediately downgradient of the location of the drill pit. URS will visually examine and log the 
subsurface materials for indications of impacts from site operations. Visually identified zones of 
impact will be sampled. The sample(s) will be analyzed for the Pit/Frac Analytical Suite. 

DIM0209226 



DIM0209034 

Mr. Ken Komoroski 
K&LGates 
May 3, 2010 
Page 12 of 13 

Teel #6 Well Site 

Via Electronic Mail 

Interviews with site personnel indicated that a drum containing petroleum products and antifreeze 
was buried at a location on the drill pad and subsequently excavated and removed from the 
location; however, the excavated drum contained only a portion of the material present when the 
drum was buried. This material in the subsurface could potentially enter Meshoppen Creek. 

Teel #6 Well Site 

Interviews with site personnel indicated that a drum containing petroleum products and 
antifreeze was buried at a location on the drill pad and subsequently excavated and removed 
from the location; however, the excavated drum contained only a portion oft he material present 
when the drum was buried This material in the subsurface could potentially enter Meshoppen 
Creek. 

Proposed Approach to Address Allegations- Teel #6 Well Site 

URS will attempt to detennine the location at which the drum was allegedly buried before it was 
excavated and removed from the well pad. Once the approximate location has been determined, 
URS will conduct test pit excavations at 4 locations distributed across the approximate identified 
location and collect 12 samples (at 1-2ft bgs, the approximate depth of burial of the drum, and at 
1-2 ft below the approximate depth of the buried drum). These soil samples will be analyzed for 
a list of parameters consisting of the PA Short Lists of Petroleum Products encompassing all 
petroleum products, and glycols, to evaluate for potential impacts from a release from the drum 
identified in this allegation. 

URS will also collect surface water samples at two locations on Meshoppen Creek, upgradient 
and downgradient of the well site. These samples will be analyzed for a list of parameters 
consisting of the P A Short Lists of Petroleum Products encompassing all petroleum products, 
and glycols. Analytical results from the surface water sampling will be evaluated to address the 
concern that the buried drum had potentially released material to the subsurface and could 
impact Meshoppen Creek. 
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URS appreciates the opportunity to prepare this scope of work for K&L Gates and 
Cabot. If there are any questions or comments regarding this proposal, please feel free to 
call me at(412) 503-4690. 

Sincerely, 

URS CORPORATION 

Robert T. Hilliard 
Principal Environmental Scientist/ Senior Project Manager 

James Pinta, Jr., Ph.D., PG 
P A Licensed Professional Geologist 
A PG# PG000701G 

Attachments: Table 1 and Table 2 
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Table 1 
Analytical Suite - Surface and Groundwater 

Second Revised Scope of Services for Preliminary Site Evaluations 

Method Analyte PQL Units 

Volatile Organic Compounds 

8260W Acetone 10 ug/L 

8260W Benzene 1 ug/L 

8260W Bromochloromelhane ug/L 

8260W Bromodichloromelhane ug/L 

8260W Bromoform ug/L 

8260W Bromomelhane 1 ug/L 

8260W 2-Bulanone (MEK) 10 ug/L 

8260W n-Bulylbenzene ug/L 

8260W sec-Bulylbenzene ug/L 

B260W Carbon disulfide ug/L 

B260W Carbon tetrachloride ug/L 

8260W Chlorobenzene ug/L 

8260W Chloroethane ug/L 

8260W Chlorofonn ug/L 

8260W Chloromethane ug/L 

8260W Dibromochloromethane ug/L 

B260W 1 ,2-Dichlorobenzene ug/L 

B260W 1 ,3-Dichlorobenzene ug/L 

8260 w 1 ,4-Dichlorobenzene ug/L 

8260 w 1, 1-Dichloroelhane ug/L 

8260W 1 ,2-Dichloroelhane ug/L 

8260W 1 ,2-Dichloroethene (Total) 2 ug/L 

8260 w 1, 1-Dichloroethene 1 ug/L 

8260W cis-1 ,2-Dichloroethene uq/L 

B260W lrans-1 ,2-Dichloroelhene ug/L 

8260W 1 ,2-Dichloropropane ug/L 

8260 w cis-1 ,3-0ichloropropene ug/L 

8260W trans-1 ,3-Dichloropropene ug/L 

B260W Ethylbenzene ug/L 

8260W 2-Hexanone 10 ug/L 

B260W lsopropylbenzene (Cumene) ug/L 

8260W p-lsopropylloluene ug/L 

8260W Methylene Chloride ug/L 

8260 w 4-Methyl-2-pentanone (MIBK) 10 ug/L 

8260W Methyl-lert-butyl ether ug/L 

8260W Naphthalene 2 ug/L 

8260W n-Propylbenzene ug/L 

8260W Styrene ug/L 

B260W 1,1 ,2,2-Telrachloroethane ug/L 

8260W Tetrachloroethene ug/L 
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Table 1 
Analytical Suite - Surface and Groundwater 

Second Revised Scope of Services for Preliminary Site Evaluations 

Method Analyte PQL Units 

8260W Toluene ug/L 
8260W 1, 1,1-Trichloroethane ug/L 

8260W 1,1,2-Trichloroethane ug/L 
8260W Trichloroethene ug/L 
8260W 1 ,2,4-Trimethylbenzene ug/L 
8260W 1,3,5-Trimethylbenzene ug/L 
8260W Vinyl chloride ug/L 
8260W Xylene (Total) 3 ug/l 
8260W m&p-Xylene 2 ug/L 
8260W a-Xylene 1 ug/l 
8260W 1 ,2,4-Trichlorobenzene ug/l 
8260W 1 ,2-dlbromoethane ug/l 

Semi-volatile Organic Compounds 

8270W Phenol ug/l 
8270W bis(2-Chloroethyl) ether ug/L 
8270W 2-Chlorophenol ug/L 
8270W 1 ,3-Dichlorobenzene ug/L 
8270W 1,4-Dichlorobenzene ug/l 
8270W Benzyl alcohol ug/L 
8270W 1 ,2-Dichlorobenzene ug/l 
8270W 2-Methylphenol(o-Cresol) ug/l 
8270W bis(2-Chloroisopropyl) ether ug/l 
8270W 3&4-Methylphenol(m&p Cresol) 2 ug/l 
8270W N-Nitroso-di-n-propylamine 1 ug/L 
8270W Hexachloroethane ug/l 
8270W Nitrobenzene ug/l 
8270W lsophorone ug/l 
8270W 2-Nitrophenol ug/L 
8270W 2,4-Dimethylphenol ug/L 
8270W Benzoic acid 10 ug/L 
8270W bis(2-Chloroethoxy)methane 1 ug/l 
8270W 2.4-Dichlorophenol ug/l 
8270W 1 ,2,4-Trichlorobenzene ug/l 
8270W Naphthalene ug/l 
8270W 4-Chloroaniline ug/l 
8270W Hexachloro-1 ,3-butadlene ug/L 
8270W 4-Chloro-3-methylphenol ug/L 

8270W 2-Methylnaphthalene ug/L 

8270W Hexachlorocyclopentadiene ug/l 
8270W 2,4 ,6-Trichlorophenol ug/L 
8270W 2,4 ,5-T richlorophenol 2.5 ug/l 
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Table 1 
Analytical Suite • Surface and Groundwater 

Second Revised Scope of Services for Preliminary Site Evaluations 

Method Analyte PQL Units 

8270W 2-Chloronaphthalene ug/L 

8270W 2-Nitroaniline 2.5 ug/L 

8270W Dimethyl phthalate ug/L 

8270W Acenaphthylene ug/L 

8270W 2,6-Dinitrotoluene 1 ug/L 

8270W 3-Nitroaniline 2.5 ug/L 

8270W Acenaphthene 1 ug/L 

8270W 2.4-Dinitrophenol 2.5 ug/L 

8270W 4-Nitrophenol ug/L 

8270W Dibenzofuran ug/L 

8270W 2,4-Dinitrotoluene ug/L 

8270W Diethylphthalate ug/L 

8270W 4-Chlorophenylphenyl ether ug/L 

8270W Fluorene ug/L 

8270W 4-Nitroaniline 2.5 ug/L 

8270W 4,6-Dinitro-2-methylphenol 2.5 ug/L 

8270W N-Nitrosodiphenylamine ug/L 

8270W 4--Bromophenylphenyl ether ug/L 

8270W Hexachlorobenzene 1 ug/L 

8270W Pentachlorophenol 2.5 ug/L 

8270W Phenanthrene ug/L 

8270W Anthracene ug/L 

8270W Dl-n-butylphthalate ug/L 
8270W Fluoranthene ug/L 
8270W Pyrene ug/L 

8270W Butylbenzylphthalate ug/L 

8270W 3,3'-Dichlorobenzldlne ug/L 

8270W Bcnzo(o)onthroccnc ug/L 
8270W Chrysene ug/L 

8270W bis(2-Ethylhexyl)phthalate ug/L 

8270W Di-n-octylphthalate ug/L 

8270W Benzo(b)fluoranthene ug/L 

8270W Benzo(k)fluoranthene ugll 

8270W Benzo(a)pyrene ug/L 

8270W lndeno(1 ,2,3-cd)pyrene ug/L 

8270W Dibenz(a,h)anthracene ug/L 

8270W Benzo{g,h,l)perylene ug/L 

8270W N-Nitrosodimethylamine ug/L 

8270W Azobenzene ug/L 

8270W Carbazole ug/L 

8270W 1-Methylnaphthalene ug/L 

8270W Tentatively Identified Compounds (10)- TICs 
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Table 1 
Analytical Suite - Surface and Groundwater 

Second Revised Scope of Services for Preliminary Site Evaluations 

Method Analyte PQL Units 

Target Analyte List Metals (Total) 

6010 Total Aluminum 50 ug/L 

6010 Total Antimony 5 ug/L 

6010 Total Arsenic 5 ug/L 

6010 Total Barium 10 ug/L 

6010 Total Beryllium ug/L 

6010 Total Boron 50 ug/L 

6010 Total Cadmium ug/L 

6010 Total Chromium 5 ug/L 

6010 Total Cobalt 5 ug/L 

6010 Total Copper 5 ug/L 

6010 Total Iron 50 ug/L 

6010 Total Lead 2 ug/L 

6010 Total Manganese 5 ug/L 

6010 Total Molybdenum 20 ug/L 

6010 Total Nickel 10 ug/L 

6010 Total Selenium 5 ug/L 

6010 Total Silver ug/L 

6010 Total Thallium 10 ug/L 

6010 Total Vanadium 5 ug/L 

6010 Total Zinc 10 ug/L 

6010 Total Calcium 1000 ug/L 

6010 Total Magnesium 200 ug/L 

6010 Total Sodium 1000 ug/L 

6010 Total Potassium 500 ug/L 

7470 Total Mercury 0.2 ug/L 

Target Analyte List Metals (Dissolved) 

6010 Dissolved Aluminum 50 ug/L 

6010 Dissolved Antimony 5 ug/L 

6010 Dissolved Arsenic 5 ug/L 

6010 Dissolved Barium 10 ug/L 

6010 Dissolved Beryllium ug/L 

6010 Dissolved Boron 50 ug/L 

6010 Dissolved Cadmium 1 ug/L 

6010 Dissolved Chromium 5 ug/L 

6010 Dissolved Cobalt 5 ug/L 

601 0 Dissolved Copper 5 ug/L 

6010 Dissolved Iron 50 ug/L 

601 0 Dissolved Lead 2 ug/L 
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Table 1 
Analytical Suite - Surface and Groundwater 

Second Revised Scope of Services for Preliminary Site Evaluations 

Method Analyte PQL Units 

6010 Dissolved Manganese 5 ug/L 

6010 Dissolved Molybdenum 20 ug/L 

6010 Dissolved Nickel 10 ug/L 

6010 Dissolved Selenium 5 ug/L 

6010 Dissolved Silver ug/L 

6010 Dissolved Thallium 10 ug/L 

601 0 Dissolved Vanadium 5 ug/L 

6010 Dissolved Zinc 10 ug/L 

6010 Dissolved Calcium 1000 ug/L 

6010 Dissolved Magnesium 200 ug/L 

6010 Dissolved Sodium 1000 ug/L 

6010 Dissolved Potassium 500 ug/L 

7470 Dissolved Mercury 0.2 ug/L 

PA Short List for Diesel 

8260 Benzene 5 ug/kg 

8260 Toluene 5 ug/kg 

8260 Ethyl benzene 5 uglkg 

8260 lsopropylbenzene (Cumene) 5 ug/kg 

8260 Methyl-tert-butyl ether 1 ug/L 

8260 Naphthalene 333 uglkg 

8260 1 ,3,5-Trimethylbenzene 5 ug/kg 

8260 1 ,2,4-Trimethylbenzene 5 ug/kg 

Combined - PA Short List for Petroleum Products 

8260 

8260 

8260 

8260 

8260 

8260 

8260 

8260 

8260 

8260 

8260 

6010 s 

8270 

Benzene 

Toluene 

Ethylbenzene 

Xylene (Total) 

lsopropylbenzene (Cumene) 

Naphthalene 

1 ,3,5-Trimethylbenzene 

1 ,2,4-Trimethylbenzene 

1 ,2-Dichloroethane 

1 ,2-dibromoethane 

Methyl-tert-butyl ether 

Lead 

Fluorene 
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ugiL 

ug/L 

ug/L 

3 ug/L 

ug/L 

2 ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

2 ug/L 

ug/L 
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Table 1 
Analytical Suite - Surface and Groundwater 

Second Revised Scope of Services for Preliminary Site Evaluations 

Method Analyte PQL Units 

8270 Anthracene ug/L 

8270 Phenanthrene ug/L 

8270 Pyrene ug/l 

8270 Benzo(a)anthracene ug/L 

8270 Chrysene ug/L 

8270 Benzo(b}fluoranthene ug/L 

8270 Benzo(a)pyrene ug/L 

8270 Benzo(g,h,i}perylene ug/L 

8270 lndeno(1 ,2,3-cd)pyrene ug/L 

Indicator Parameters & General Chemistry 

8015 Glycols 100.0 mg/L 

8015 TPH (C06-C1 0) 200 ug/L 

8015 WD Diesel Components 0.1 mg/L 

1664 WH Total Petroleum Hydrocarbons 5 mg/L 

5540C W Surfactants 0.1 mg/L 

4500 CIE W Chloride 3 mg/L 

4500H+B pH at 25 Degrees C Std. Units 

3501 w Nitrogen, Ammonia 0.1 mg/L 

23108 w Acidity, Total 10 mg/L 

2320BW Alkalinity, Total as CaC03 10 mg/L 

2540C W Total Dissolved Solids 10 mg/L 
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Table 2 
Analytical Suite - Soils 

Second Revised Scope of Work for Preliminary Site Evaluations 

Method Analyte PQL Units 

Volatile Organic Compounds 

8260 Chloromethane 5 uglkg 

8260 Vinyl chloride 5 uglkg 

8260 Bromomethane 5 ug/kg 

8260 Chloroethane 5 uglkg 

8260 Methylene Chloride 5 uglkg 

8260 1, 1-Dichloroethene 5 ug/kg 

8260 trans-1 ,2-Dichloroethene 5 uglkg 

8260 1, 1-Dichloroethane 5 ug/kg 

8260 cis-1 ,2-Dichloroethene 5 uglkg 

8260 Chloroform 5 ug/kg 

8260 1,1, 1-Trichloroethane 5 uglkg 

8260 Carbon tetrachloride 5 uglkg 

8260 Benzene 5 ug/kg 

8260 1 ,2-Dichloroethane 5 ug/kg 

8260 Trichloroethane 5 ug/kg 

8260 1 ,2-Dichloropropane 5 ug/kg 

8260 Bromodichloromethane 5 ug/kg 

8260 trans-1 ,3-Dichloropropene 5 ug/kg 

8260 Toluene 5 ug/kg 

8260 cis-1 ,3-Dichloropropene 5 ug/kg 

8260 1,1 ,2-Trichloroethane 5 ug/kg 

8260 Tetrachloroethene 5 uglkg 

8260 Dibromochloromethane 5 uglkg 

8260 Chlorobenzene 5 uglkg 

8260 Ethylbenzene 5 uglkg 

8260 m&p-Xylene 10 uglkg 

8260 o-Xylene 5 uglkg 

8260 Xylene (Total) 15 ug/kg 

8260 Styrene 5 ug/kg 

8260 Bromoform 5 ug/kg 

8260 lsopropylbenzene (Cumene) 5 ug/kg 

8260 1,1 ,2,2-Tetrachloroe!hane 5 ug/kg 

8260 n-Propylbenzene 5 ug/kg 

8260 1 ,3,5-Trimethylbenzene 5 uglkg 

8260 1 ,2,4-Trimethylbenzene 5 uglkg 

8260 sec-Butylbenzene 5 uglkg 

8260 p-lsopropyltoluene 5 uglkg 

8260 1 ,3-Dichlorobenzene 5 uglkg 

8260 1 ,4-Dichlorobenzene 5 ug/kg 

8260 n-Butylbenzene 5 ug/kg 
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Table 2 
Analytical Suite - Soils 

Second Revised Scope of Work for Preliminary Site Evaluations 

Method Analyte PQL Units 

8260 1 ,2-Dichlorobenzene 5 ug/kg 

8260 Naphthalene 5 ug/kg 

8260 1 ,2-dibromoethane 5 ug/kg 

8260 1,2-Dichloroethene (Total) 10 ug/kg 

8260 2-Butanone (MEK) 10 ug/kg 

8260 2-Hexanone 10 ug/kg 

8260 Carbon disulfide 5 ug/kg 

8260 Acetone 10 ug/kg 

8260 Melhyl-tert-butyl ether 5 ug/kg 

8260 4-Methyl-2-pentanone (MI BK) 10 ug/kg 

8260 TOTALBTEX 30 ug/kg 

8260 Phenol 333 ug/kg 

8260 bis(2-Chloroethyl) ether 333 uglkg 

8260 2-Chlorophenol 333 uglkg 

8260 1 ,3-Dichlorobenz:ene 333 ug/kg 

8260 1,4-Dichlorobenz:ene 333 uglkg 

8260 Benzyl alcohol 333 ug/kg 

8260 1,2-Dichlorobenzene 333 ug/kg 

8260 2-Methylphenol(o-Cresol) 333 uglkg 

8260 bis(2-Chloroisopropyl) ether 333 uglkg 

8260 N-Nitroso-di-n-propylamine 333 ug/kg 

8260 Hexachloroethane 333 uglkg 

8260 Nitrobenzene 333 ug/kg 

8260 lsophorone 333 ug/kg 

8260 2-Nitrophenol 333 uglkg 

8260 2,4-Dimethylphenol 333 uglkg 

8260 bis(2-Chloroethoxy)methane 333 uglkg 

8260 2,4-Dichlorophenol 333 ug/kg 

8260 1 ,2,4-Trichlorobenzene 333 ug/kg 

8260 Naphthalene 333 uglkg 

Semi-volatile Organic Compounds 

8270 4-Chloroaniline 333 ug/kg 

8270 Hexachloro-1,3-butadiene 333 ug/kg 

8270 4-Chloro-3-methylphenol 333 uglkg 

8270 2-Methylnaphthalene 333 uglkg 

8270 Hexachlorocyclopentadiene 333 uglkg 

8270 2,4 ,6-Trichlorophenol 333 ug/kg 

8270 2,4,5-Trichlorophenol 833 uglkg 

8270 2-Chloronaphthalene 333 ug/kg 

8270 2-Nitroaniline 833 ug/kg 
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Table 2 
Analytical Suite - Soils 

Second Revised Scope of Work for Preliminary Site Evaluations 

Method Analyte PQL Units 

8270 Dimethylphthalate 333 ug/kg 

8270 Acenaphthylene 333 ug/kg 

8270 2,6-Dinltrotoluene 333 ug/kg 

8270 3-Nitroaniline 833 ug/kg 

8270 Acenaphthene 333 ug/kg 

8270 2,4-Dinitrophenol 833 ug/kg 

8270 4-Nitrophenol 333 ug/kg 

8270 Dibenzofuran 333 ug/kg 

8270 2,4-Dinitrotoluene 333 ug/kg 

8270 Diethylphthalate 333 ug/kg 

8270 4-Chlorophenylphenyl ether 333 ug/kg 

8270 Fluorene 333 ug/kg 

8270 4-Nitroaniline 833 ug/kg 

8270 4,6-Dinitro-2-methylphenol 833 ug/kg 

8270 N-Nitrosodiphenylamine 333 ug/kg 

8270 4-Bromophenylphenyl ether 333 ug/kg 

8270 Hexachlorobenzene 333 ug/kg 

8270 Pentachlorophenol 833 ug/kg 

8270 Phenanthrene 333 ug/kg 

8270 Anthracene 333 ug/kg 

8270 Di-n-butylphthalate 333 ug/kg 

8270 Fluoranthene 333 ug/kg 

8270 Pyrene 333 ug/kg 

8270 Butylbenzylphthalate 333 ug/kg 

8270 3,3'-Dichlorobenzidine 333 ug/kg 

8270 Benzo(a)anthracene 333 ug/kg 

8270 Chrysene 333 ug/kg 

8270 bis(2-Ethylhexyl)phthalale 333 ug/kg 

8270 Di-n-octylphthalate 333 ug/kg 

8270 Benzo(b)fluoranthene 333 ug/kg 

8270 Benzo(k)fluoranthene 333 ug/kg 

8270 Benzo(a)pyrene 333 ug/kg 

8270 lndeno(1 ,2,3-cd)pyrene 333 ug/kg 

8270 Dibenz(a,h)anthracene 333 uglkg 

8270 Benzo(g,h,i)perylene 333 uglkg 

8270 3&4-Melhylphenol(m&p Cresol) 666 ug/kg 

8270 Tentatively Identified Compounds (10)- TICs 

Target Analyte List Metals 

6010 s Aluminum 10 mg/kg 

6010 s Antimony 0.5 mg/kg 

6010 s Arsenic 0.5 mg/kg 
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Table 2 
Analytical Suite - Soils 

Second Revised Scope of Work for Preliminary Site Evaluations 

Method Analyte PQL Units 

6010 s Barium 2 mg/kg 

6010 s Beryllium 0.2 mg/kg 

6010 s Boron 5 mg/kg 

6010 s Cadmium 0.2 mg/kg 

6010 s Chromium 0.5 mg/kg 

6010 s Cobalt 1 mg/kg 

6010 s Copper 1 mg/kg 

6010 s Iron 10 mg/kg 

6010 s Lead 0.5 mg/kg 

6010 s Manganese 1 mg/kg 

6010 s Molybdenum 2 mg/kg 

6010 s Nickel 2 mglkg 

6010 s Selenium 0.5 mglkg 

6010 s Silver 0.2 mg/kg 

6010 s Thallium 2 mg/kg 

6010 s Vanadium 1 mg/kg 

6010 s Zinc mg/kg 

6010 s Calcium 200 mg/kg 

6010 s Magnesium 50 mg/kg 

6010 s Sodium 500 mg/kg 

6010 s Potassium 50 mg/kg 

7471 s Mercury mg/kg 

PA Short List for Diesel 

8260 Benzene 5 ug/kg 

8260 Toluene 5 uglkg 

8260 Ethyl benzene 5 ug/kg 

8260 lsopropylbenzene (Cumene) 5 ug/kg 

8260 Methyl-tert-butyl ether 5 ug/kg 

8260 Naphthalene 333 ug/kg 

8260 1 ,3,5-Trimethylbenzene 5 ug/kg 

8260 1 ,2,4-Trimethylbenzene 5 ug/kg 

8260 Methyl-tart-butyl ether 5 ug/kg 

Combined - PA Short List for Petroleum Products 

8260 Benzene 5 uglkg 

8260 Toluene 5 ug/kg 

8260 Ethylbenzene 5 uglkg 

8260 Xylene (Total) 15 ug/kg 

8260 lsopropylbenzene (Cumene) 5 ug/kg 
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Table 2 
Analytical Suite - Soils 

Second Revised Scope of Work for Preliminary Site Evaluations 

Method Analyte PQL Units 

8260 Naphthalene 333 ug/kg 

8260 1,3,5-Trimethylben.zene 5 ug/kg 

8260 1.2.4-Trimethylbenzene 5 ug/kg 

8260 1 ,2-Dichloroethane 5 ug/kg 

8260 1 ,2-dlbromoethane 5 ug/kg 

8260 Methyl-tart-butyl ether 5 ug/kg 

6010 s Lead 0.5 mglkg 

8270 Fluorene 333 uglkg 

8270 Anthracene 333 uglkg 

8270 Phenanthrene 333 ug/kg 

8270 Pyrene 333 ug/kg 

8270 Benzo(a)anlhracene 333 ug/kg 

8270 Chrysene 333 ug/kg 

8270 Benzo(b)fluoranlhene 333 ug/kg 

8270 Benzo(a)pyrene 333 ug/kg 

8270 Benzo(g,h,i)perylene 333 ug/kg 

8270 lndeno(1 ,2,3-cd)pyrene 333 ug/kg 

Indicator Parameters 

8015 Glycols 100 mg/kg 

8015 Gasoline Range Organics 10 mglkg 

8015 so Diesel Components 6.67 mglkg 

1664 TPH 10 mg/kg 

ASTM Extraction for MBAS + Chlorides NA NA 

5540C MBAS Surfatactants (Extracted) 0.1 mg/L 

4500 Chloride (Exlractad) 3 mg/L 

9045 SL pH at 25 Degrees C Std. Units 

3501 s Nitrogen, Ammonia 5 mg/kg 
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Coordinates of 3-D Systematic Random Sampl.ing Points 
r'il ote :-s-amplin-g- ·ints th-at~a re~not~witmn··the-a rea orc"Orrtamlnationsho01cf' oe 

Xi 

14.5 55.4 2.8 
19.5 55.2 7.8 
55.2 69.0 2.3 
79.9 66.4 5.4 
90.2 55.4 7.7 

121.7 68.8 6.8 
132.6 65.7 9.8 
145.7 56.5 7.6 
163.9 62.5 7.2 
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CD 

@ 

Xi, 

4.2 
23.8 
44.6 
65.8 
88.9 
96.8 

109.4 
135.3 
163.3 
172.5 

20.4 
28.4 
62.9 
71.3 
86.5 

124.7 
141.1 
155.5 

82.0 
75.1 
79.5 
84.4 
85.0 
80.4 
71.3 
86.6 
81.8 
75.6 

41.3 
39.7 
46.9 
47.8 
40.9 
51.1 
37.3 
52.6 

6.8 
9.7 
5.0 
4.2 
2.3 
9.0 
9.0 
3.6 
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6.3 100.8 3.9 18.0 117.5 6.2 
23.3 98.2 3.4 

@ 
45.0 108.8 3.7 

45.0 93.6 6.3 65.1 116.0 6.7 
70.8 90.6 3.4 78.5 106.0 4.8 
84.7 98.0 6.1 89.4 109.3 2.8 

114.1 102.2 5.8 125.8 118.0 4.6 
119.8 94.9 8.7 131.2 108.5 6.3 
149.4 91.9 8.7 165.8 117.4 3.9 

166.1 105.0 7.6 

23.8 36.9 14.2 6.0 2.3 
25.5 21.3 41.5 3.6 4.1 
46.9 20.5 56.1 11.7 2.3 
69.2 28.0 75.1 8.4 8.4 
82.6 23.0 111.7 19.1 4.6 

106.4 23.7 118.0 8.0 7.8 
123.8 34.4 135.8 17.6 4. '1 
152.2 27.9 168.5 18.9 9.1 
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17.6 128.6 21.6 141.7 2.6 
25.2 125.9 47.9 150.3 6.7 
57.6 127.7 54.5 154.1 2.4 
73.1 135.8 87.8 153.2 4.2 
96.9 129.9 97.2 152.9 9.1 

117.4 137.0 108.3 140.6 6.5 
121.7 129.3 137.8 151.1 2.2 
145.4 129.8 152.0 153.5 2.5 
165.4 135.5 167.8 140.8 7.6 

XI, Xi, T Yi I Zi 

55.1 2.8 8.6(§) 

172.1 0.1 8.8 
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168.1 158.3 2.9 
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. i~;it!?: ' ~8th R!¥W'l' ~l!:'~W' ~~~ 
Xi, 1 Vi I Zi 
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Coordinates of 3-D Systematic Random nts 
,- .. -~" 

Note: Samplin the area of contamination should be dh g points that are not within 
Oth Row 1st Row 

XI I Yi I Zi Xi, I Yi I Zi 

1.2 87.1 2.6 9.6 92.1 7.3 
12.4 79.7 3.2 18.9 88.9 9.2 
28.2 77.8 7.9 42.3 91.3 5.2 
51.6 77.3 9.7 63.4 99.6 2.7 
71.8 85.2 9.2 63.2 92.2 8.4 
70.3 76.7 5.2 93.7 96.8 5.4 
84.9 79.1 7.4 101.9 97.3 5.9 

104.8 78.3 7.6 116.3 98.3 7.9 
117.4 77.6 2.4 138.6 96.0 7.2 
143.5 84.8 2.8 156.8 99.7 4.1 
163.8 86.9 4.8 163.1 96.1 5.9 
170.9 78.4 5.5 182.2 96.1 7.4 
177.0 79.5 8.7 189.6 90.0 5.1 
207.7 84.8 8.5 206.2 95.4 2.8 
214.0 79.2 6.3 217.6 93.4 7.3 
225.5 83.3 7.4 

-1st Row 
Xi, I Yi I Zi 

4.6 67.6 6.9 
25.4 64.4 7.0 
36.4 71.0 8.8 
46.5 65.3 3.1 
70.2 64.3 8.6 
86.2 61.0 3.6 
94.2 65.7 8.2 

120.4 62.8 2.1 
127.0 71.1 4.6 
146.4 63.4 2.2 
164.0 65.2 3.1 
181.9 68.9 7.5 
187.6 61.6 2.7 
218.4 74.1 5.2 
225.8 61.1 8.8 
237.2 61.6 8.4 
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I nee o genera e anO' of data sets if the number of' 
2nd Row 3rd Row 

Xi, I Vi I Zl Xi, I Yi I Zi 

5.0 101.4 3.1 
8.8 104.4 7.0 19.6 117.3 2.4 

37.8 105.5 4.4 
44.9 105.1 9.4 
55.1 102.8 8.1 
73.9 105.1 3.6 
95.0 104.5 5.2 96.6 116.7 2.2 

105.5 108.7 5.9 
121.0 108.3 9.8 
133.5 111.3 8.2 148.4 116.1 8.5 
150.6 102.9 3.6 157.7 116.4 6.1 
169.1 103.2 3.5 182.7 119.0 7.8 
181.9 109.7 4.4 188.0 114.7 9.8 
197.5 110.3 5.9 199.3 119.8 4.1 
212.4 105.4 3.6 
221.1 •101.0 8.7 

-2nd Row -3rd Row 
Xi, I Yi I Zi Xi, I Yi I Zl 

1.1 56.6 8.5 5.7 35.5 7.4 
22.3 58.7 8.2 21.3 38.7 7.3 
39.0 53.7 8.7 45.2 41.2 8.9 
44.0 55.9 9.8 50.5 37.9 7.7 
62.8 56.9 8.0 71.4 38.9 7.1 
74.6 49.0 2.4 83.1 40.5 8.9 
86.5 50.8 5.8 96.9 43.0 2.1 

106.6 54.8 4.6 123.9 43.2 7.9 
129.4 57.5 7.1 127.3 44.4 5.6 
142.2 54.4 9.7 152.3 41.8 8.3 
158.5 51.0 5.2 160.0 44.9 5.7 
173.9 55.0 3.8 169.5 38.4 4.0 
182.5 50.5 4.3 186.6 39.5 7.4 
203.7 50.1 5.8 215.5 47.0 2.5 
222.7 59.3 2.2 221.1 39.6 6.8 
229.3 57.5 4.5 238.7 38.2 8.6 
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validdatasets . I tl. th mininlum numb f n a group IS ess 1an e er o samples o erw1se r 
4th Row 5th Row 

Xi, I Vi I Zl XL I VI I Zl 

-4th Row -5th Row 
Xi, I Vi I Zl Xi, I Vi I Zi 

2.4 13.2 7.1 
15.1 31.7 2.1 21.6 21.1 6.7 
29.9 34.0 3.5 36.5 9.6 3.9 
52.1 25.0 4.3 61.3 20.5 9.1 
52.6 23.2 3.1 70.3 18.1 4.4 
79.2 21.6 8.0 82.2 10.8 7.4 
98.1 24.5 5.6 95.8 18.5 2.2 

104.4 29.2 4.5 113.9 10.3 4.2 
125.9 28.3 3.5 136.6 14.3 8.1 
133.0 29.0 8.4 141.1 11.8 9.5 
146.1 25.7 9.3 154.8 9.4 7.9 
169.0 29.1 4.1 173.1 20.6 8.4 
189.4 27.1 3.6 181.2 8.9 7.7 
199.7 33.9 7.3 217.8 20.6 7.8 
222.3 30.0 9.4 221.2 16.5 6.7 
224.4 30.7 8.7 
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6th Row 7th Row 
Xi, I Yl I Zi Xi, I Yl I Zl 

-6th Row -7th Row 
Xi, I Yi I Zi Xi, I Yl I Zi 

11.9 7.4 7.5 
19.4 6.5 2.3 

83.5 2.3 6.1 
92.7 5.3 5.5 

132.5 7.2 2.1 

228.6 3.4 6.8 
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8th Row 9th Row 
XI, I Yi I Zi XI, I Yi I Zi 

-8th Row -9th Row 
XI, I Yi I Zi Xi, T Yi 1 Zi 
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10th Row 
XI, I Yi I Zl 

-10th Row 
Xi, I Yi I Zl 
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Triangular Grid Node Coordinate Pairs 

1st Row 
(Xi, Vi) (XI, Vi) 

-9.5 74.2 -1.9 87.4 
5.7 74.2 13.3 87.4 

20.9 74.2 28.5 87.4 
36.1 74.2 43.7 87.4 
51.3 74.2 58.9 87.4 
66.5 74.2 74.1 87.4 
81.7 74.2 89.3 87.4 
96.9 74.2 104.5 87.4 

Starting Point ----> 119.7 87.4 
127.3 74.2 134.9 87.4 
142.5 74.2 150.1 87.4 
157.7 74.2 165.3 87.4 
172.9 74.2 180.5 87.4 
188.1 74.2 195.7 87.4 
203.3 74.2 210.9 87.4 
218.5 74.2 226.1 87.4 
233.7 74.2 

-1st Row 
(Xi, Vi) 

-1.9 61 
13.3 61 
28.5 61 
43.7 61 
58.9 61 
74.1 61 
89.3 61 

104.5 61 
119.7 61 
134.9 61 
150.1 61 
165.3 61 
180.5 61 
195.7 61 
210.9 61 
226.1 61 
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2nd Row 
(Xi, Yi) 

-
-9.5 100.6 
5.7 100.6 

20.9 100.6 
36.1 100.6 
51.3 100.6 
66.5 100.6 
81.7 100.6 
96.9 100.6 

112.1 100.6 
127.3 100.6 
142.5 100.6 
157.7 100.6 
172.9 100.6 
188.1 100.6 
203.3 100.6 
218.5 100.6 
233.7 100.6 

-2nd Row 
(Xi, Yi) 

-9.5 47.8 
5.7 47.8 

20.9 47.8 
36.1 47.8 
51.3 47.8 
66.5 47.8 
81.7 47.8 
96.9 47.8 

112.1 47.8. 
127.3 47.8 
142.5 47.8 
157.7 47.8 
172.9 47.8 
188.1 47.8 
203.3 47.8 
218.5 47.8 
233.7 47.8 
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3rd Row 
(XI, Yi) 

-1.9 
13.3 
28.5 
43.7 
58.9 
74.1 
89.3 

104.5 
119.7 
134.9 
150.1 
165.3 
180.5 
195.7 
210.9 
226.1 

-3rd Row 
(Xi, Yi) 

-1.9 
13.3 
28.5 
43.7 
58.9 
74.1 
89.3 

104.5 
119.7 
134.9 
150.1 
165.3 
180.5 
195.7 
210.9 
226.1 

113.8 
113.8 
113.8 
113.8 
113.8 
113.8 
113.8 
113.8 
113.8 
113.8 
113.8 
113.8 
113.8 
113.8 
113.8 
113.8 

34.6 
34.6 
34.6 
34.6 
34.6 
34.6 
34.6 
34.6 
34.6 
34.6 
34.6 
34.6 
34.6 
34.6 
34.6 
34.6 

4th Row 
(Xi, Yi) 

-4th Row 
(XI, Yi) 

-9.5 
5.7 

20.9 
36.1 
51.3 
66.5 
81.7 
96.9 

112.1 
127.3 
142.5 
157.7 
172.9 
188.1 
203.3 
218.5 
233.7 

21.4 
21.4 
21.4 
21.4 
21.4 
21.4 
21.4 
21.4 
21.4 
21.4 
21.4 
21.4 
21.4 
21.4 
21.4 
21.4 
21.4 
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5th Row 
(Xi, Yi) 

-5th Row 
(XI, Yl) 

-1.9 
13.3 
28.5 
43.7 
58.9 
74.1 
89.3 

104.5 
119.7 
134.9 
150.1 
165.3 
180.5 
195.7 
210.9 
226.1 

8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 

6th Row 
(XI, Yi) 

-6th Row 
(Xi, Yi) 

-9.5 
5.7 

20.9 
36.1 
51.3 
66.5 
81.7 
96.9 

112.1 
127.3 
142.5 
157.7 
172.9 
188.1 
203.3 
218.5 
233.7 

-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
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7th Row 
(Xi, Vi) 

-7th Row 
(Xi, Vi) 

8th Row 
(Xi, Vi) 

-8th Row 
(XI1 Vi) 
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9th Row 
(Xi, Vi) 

-9th Row 
(Xi, Vi) 

10th Row 
(XI, VI) 

-10th Row 
(XI, Vi} 
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Note: The 'Source Data' may need to be adjusted manually in order to allow the triangular grid pattern and sampling points to appear. 
Move the mouse pointer to the center of the plot area and then right-click the mouse. Select 'Source Data' from the menu. 
Select 'Series' tab. Click collapse dialog buttons at the right end of X Values and Y Values boxes to adjust fur the appropriate ranges of source data. 
You may need to hold the "Control" key to select multiple columns of data. 
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Triangular Grid Node Coordinates 

XI (Even Row) Xi {Odd Row) Yi 
-10 

-9 
-8 -9.5 -1.9 
-7 5.7 13.3 
-6 20.9 28.5 -5.0 
-5 36.1 43.7 8.2 
-4 51.3 58.9 21.4 
-3 66.5 74.1 34.6 
-2 81.7 89.3 47.8 
-1 96.9 104.5 61.0 
0 119. 
1 127.3 134.9 87.4 
2 142.5 150.1 100.6 
3 157.7 165.3 113.8 
4 172.9 180.5 
5 188.1 195.7 
6 203.3 210.9 
7 218.5 226.1 
8 233.7 
9 

10 
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